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Jb the thousands of home-makers who are trying to 
beautify their homes and thus adding much to our already 
beautiful aiid prosperous country this little book is dedi- 
cated with the hope that it may aid many in the pursuit of 
knowledge of the most beautiful treesy shrubs^ and plants 
and how to plants train^ and care for them so as to get the 
most enjoyment from their growth and euitivatum. 
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INTRODUCTION. 



Ik no country in the world are there so many well-to-do 
people as in the United States, or so many who own com- 
fortable and even beautiful homes, and on every hand we 
hoar the call for information as to the most beautiful 
decorative trees, shrubs, and plants and their proper use 
and arrangement to prodace the most plt^asing effects. The 
enormoas trade in ornamental trees, shrubs, and plants 
among our nurserymen is an indication of the extent of the 
work of improvement and decoration that is going on among 
our people and the consequent need of knowledge and skill 
in order to make the best use of these materials. 

The agricultural and horticultural press of the country 
has done much and is increasing its efforts to diffuse the 
needed knowledge. The nurserymen and dealers in orna- 
mentals by their catalogaes so profusely illustrated and 
scattered broadcast over the land are also helping on the 
good work, though in many cases by their undue praise of 
untried novelties they often lead the unskilled planter to 
make serious mistakes and great loss. 

Landscape gardeners and architects have played a large 
and important part in developing the great beauty seen in 
80 many of our country and suburban towns; the great 
majority of our people, however, those in limited circum- 
stances who are straining every effort to pay for the home 
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thej are bailding, are unable to avail themselyes of their 
often costly adrice, bat mnst content themBelves wifch 
obtaining from other sources such knowledge as will enable 
them to properly care for the ornamental trees, shrubs, or 
plants that they may be able to procure, and to so group 
and combine them with the lawn, the dwelling and other 
buildings, and with the surrounding conditions as to make 
not only a beautiful home-picture, but also to harmonize 
with any beautiful homes or estates adjoining or near by, 
that the beauty may be as widespread as possible. 

While thus supplying the above call for knowledge in a 
concise and practical way has been the central idea in the 
construction of this book, the instructions in the principles 
of growth and care, grouping and arrangement, underlying 
successful work in home ornamentation are equally adapted 
to the more extended work of decorating large estates, 
parks, and other public grounds, and some few hints are 
given as to the management of public squares, school-yards, 
cemeteries, the construction of country roads, and roadside 
improvements. 

It has been the author^s aim to give plain and simple 
descriptions of each tree, shrub, or plant recommended, to 
present those that are of real value under ordinary condi- 
tions, and to give full and careful direction as to soil best 
adapted to the growth of each, and the special care, train- 
ing, pruning, etc., required for their best growth. 

In presenting this book to the public it is with the view 
of supplying the knowledge so much needed and sought for 
in a practical, condensed form that shall enable the home- 
owner and -builder, occupied with the daily cares of busi- 
ness, to make beautiful his surroundings; and the author 
hopes that, after more than 20 years of experience in teach- 
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ing and practising the art of ornamental gardening, he may 
be able to fill in a measare this long-felt want. 

Many imperfections will, no doubt, be foand in the work, 
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that such imperfections may be remedied in a revised 
edition at an early date. 
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CHAPTER I. 

LANDSCAPE GARDENING AND HOME DECORATION 

COMPARED. 

The term ^^andscape gardening ^^ properly is applied 
in the more extended meaning of the words to that larger 
work of making and decorating extensive estates, parks, 
etc., where distant views (landscapes) may be obtained 
within their limits and by the work of the gardener or 
landscape artist. 

Very little of this kind of work can be done in this 
country because of the small areas owned by most of our 
people, and the term ''home decoration" or *'home land- 
scape gardening" will more properly apply to most of the 
work done among us in this line. Yet when we consider 
that outside the limits of cities and large towns there are 
large and extended views which even the owner of the 
smallest estate may take in or shut out at will in the 
arrangement of his own decorative trees and shrubs, the 
work of home decoration becomes in a true sense land- 
scape gardenmg. 

We can and do to a greater or less extent include the 
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whole landscape in the decoration of all home grounds if 
we wish to obtain the best results. There is hardly a 
country or suburban home so shut in as not to afford some 
scope for the appropriation of outside vistas of beauty 
beyond its limits, and in many cases yiews for miles around 
may be found and improved or toned down or heightened 
by careful treatment in our own planting; and in more 
closely planted districts, by mutual understanding and co- 
operation, the real art of landscape gardening may have as 
broad scope as in the park and large estate. 

Knowledge of Materials. 

Before considering so large a subject in detail, the neces- 
sity must be urged upon the reader of becoming thoroughly 
familiar with the materials to be used — i.e., the ornamental 
trees, shrubs, plants, grass, rock, etc. — for until this 
knowledge is obtained it will be a very difficult matter to 
begin the work understandingly or to carry it out to suc- 
cessful results. 

In Chapter X will be found a full description of all the 
most beautiful trees, shrubs, and plants, their most appro- 
priate use, the soil best suited to their growth, the special 
treatment they each require, and in Chapter XV the dis- 
eases and insect pests they are subject to, with remedies for 
the same. Frequent reference will be made to these 
chapters, and for a full understanding of each case it will 
be advisable to give these references full consideration. 

A Flan. 

Before any one, skilled or unskilled, begins to decorate a 
place, no matter how small, he must have some plan for 
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the work, and the more complete and f ally matared that 
plaa the better. 

Many individaals who have a special love for the beanti- 
f al in nature, who are familiar with a large number of the 
most beautiful trees, shrubs, etc., and have studied the 
effects of their varying forms, size, and colors, and who are 
about to build a home, are qualified to make a satisfactory 
plan for themselves, and a large amount of pleasure may be 
the result of this work. 

This study of art and nature is one of the best kinds of 
training of the perceptive faculties. Nothing can better 
train the eye and thoughts to see and love the beautiful 
than this work, and it has a most refining and elevating 
effect upon those who thus spend their leisure hours. 

If proper time is given to the subject, and the advice of 
those who have had some experience is sought, there need 
be no difficulty in making a good working plan by the 
amateur. The father and the mother should both be in- 
terested and plan together, and the children too should 
have a voice in the matter, for there is nothing that holds 
them to the old home as the trees and plants they have 
planted or helped to plant and care for. 

When cost is not an item of consideration, a complete 
plan made by a skilled landscape gardener who is willing 
to incorporate, as far as possible, the particular species of 
trees and plants and other features desired by the owner, 
will give the most satisfaction; but the value of the study 
and training to the individual is lost; therefore I would 
advise every home-builder to make a great effort to learn 
what are the best decorative trees, shrubs, and plants for 
home planting, and how best to succeed in growing them to 
the greatest perfection. 
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Some failures will be made, but saccess will at lasfc crown 
oar efforts, and the things we have planted, the walks and 

drives we have located, and the other objects of beanty we 
have created aboat our homes will be oars in a sense that 
they cannot be if we build after the plan of others, and a 
most precious source of joy and comfort in declining years. 

The Natural versus the Artificial System. 

In earlier times and in other countries much of the 
work in landscape or ornamental gardening was, done 
in what is known as the geometrical or artificial system^ 
where the work was largely laid out in squares, circles, 
or other geometrical figures; the changes in grade were 
largely obtained by steep terraces, the trees and shrubs 
trained to regular and often grotesque forms. In our 
own country the natural system is more largely used, and 
more and more in Europe it is coming into use, where 
all the work is done so as to represent the best and most 
beautiful in nature. By this system the walks and drives 
are laid out in graceful curves, the changes in grade made 
by graceful slopes and rounded surfaces, and the trees and 
shrubs are encouraged to take the most perfect natural 
forms, while they are so grouped as to give the greatest 
variety of natural beauty. 

Under some conditions, as in squares or city lots, close 
up to large, tall buildings, with paved roads and side- 
walks, on steep hillsides and abrupt slopes, or where 
the terrace or retaining wall is a necessity, the arti- 
ficial system may not be objectionable, but in the country, 
with so much of freedom of thought and action, and 
so full of natural growth and beauty, the artificial style 
is not in good taste and should generally be avoided. 
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The ho:.s8 and sarrounding baildings, walks, driveB, 
fences, etc., must of necessity be artificial, bat even these 
may be toned down in their architecture and coloring so as 
to blend and harmonize with the natural ornamental 
features about them. 

New Homes and Homes Already Established. 

In considering the subject of home decoration it becomes 
necessary to discuss it under two heads: Ist. New homes 
where nothing has been done toward outside decoration; 
2d. Homes already established. 



CHAPTER IL 

ORNAMENTING NEW HOMES. 

In establishing and decorating new homes the following 
Important points must be considered: Location, healthfal- 
ness, convenience, elevation and slope of land, good water, 
kind of soil, strongly marked features, as rock and water, 
etc. 

Location. 

Everywhere about us, except in the heart of the large 
cities, are to be found building lots with more or less land 
for lawn and garden purposes. On hill and in dale, among 
the mountains, by the seaside, in the suburbs, and in the 
remote country, everywhere are places in such profusion 
that those of the most limited means, the most wealthy and 
of the most fastidious tastes, may find a location suited to 
their requirements. 

Whether one shall locate a new home in the city, in the 

suburbs, or in the country is a question that cannot be 

answered without a complete understanding of all of the 

conditions involved. Each has its advantage, and every side 

of the question should be very carefully studied before a 

decision is made, for not only one's own personal welfare is 

involved, but in many cases that of others near and dear, 

and when once located a change cannot be made with- 

6 
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ont a great inconvenieQce and in some cases great loss 
financially. 

Healthfolness of Location. 

This is of the first and paramount importance, for with- 
out health no one can enjoy life or do his share toward 
making his own life or that of others of value. And first 
of all low and swampy or malarial land should he avoided. 
While much may he done hy underdraining, and other 
means be employed to make such locations healthful, with so 
many thousands of acres about us free from these objections 
there is no necessity for a single dwelling being located on 
unhealthful ground. Rising land with good drainage, 
where the surface-water shall quickly pass off, where there 
shall be an abundance of moving air about the site, and an 
abundance of sunlight, is the most desirable. 

Convenience. 

The location should be convenient of access not only 
for the occupants but for all who may be in contact with 
them. Many a family have shut themselves out from 
society almost completely by building a home where friends 
can only meet them by making a very unusual effort. 

The leading idea of modern times is centralization; 
and the advantages of being near neighbors where social 
intercourse can be frequent, where the whole family will be 
brought into close contact with the surrounding world, are 
many; but it becomes a question if the individuality, the 
strong characters brought out by the self-reliance acquired 
by living in more isolated sections, are not worth consider- 
ing also. The electric railroad, penetrating far into the 
country, connectin/? town with town and country with town. 
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will in a measure settle the question of the necessity for 
centralization and the depopulation of our rural districts. 

Nearness to railroad, to school and church must be care- 
fully considered; bat as the cost of building lots remote 
from these conveniences is much less, those limited iu 
means will continue to locate in the less favored sections. 

The main street of the town or village has many advan- 
tages, but the cross or side streets have the advantages of 
greater quiet and allow of more freedom of action, besides 
being less expensive. 

Elevation and Slope. 

The height of the land above the sea-level and above the 
surrounding country should be considered. The higher 
the land the better and purer the air, the larger and more 
pleasing the landscape effect, and more perfect drainage 
may be obtained. There are, however, serious objections 
to extreme elevation and abrupt slopes which increase the 
effort needed to get to and from the place, and increase the 
cost of fitting the land and keeping lawn, walks, and drives 
in good condition. A southern or southeastern slope will 
afford much shelter where tTie prevailing winds during 
cold weather are from the north or northwest, and, if the 
landscape effect is equally good, should be selected in pref- 
erence to a western or northwestern slope. 

Oood Water. 

Nothing can make home life more miserable than an in- 
sufficient supply of water or water that is of poor quality, 
and the most careful investigation of this question should 
be made before deciding upon a location. If there are any 
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conditions that may lead to the contamination of the drink- 
ing-water, they shonld have the most rigid investigation. 
With the modern methods of analysis it is possihle to know 
positively the condition of the water, hat analyses should be 
made at two or three different times to determine if the sup- 
ply is affected at one season of the year and not at another. 

In villages and near old buildings most dangerous sources 
of contamination may be found in sink-drains, cesspools, 
stable-yards, etc., and if any of the above are found within 
from 200 to 300 feet, according to the soil, of a well the 
water should be regarded with suspicion. 

These sources of contamination may not affect the water 
in a new well for many years, but sooner or later the sur- 
face-drainage will find its way down to the deep basins 
formed by our wells. The safest water-supply is that from 
a well-constructed and cared for reservoir, brought in suit- 
able pipes to the hou^e. In these open reservoirs the water 
becomes purified by long exposure to the air, but does not 
possess the sparkle nor the coolness of water from a deep 
well. 

Kind of Soil. 

While the location as to surroundings, elevation, water- 
supply, etc., are matters of first importance, the success and 
more or less the cost of the ornamental planting depends 
largely upon the nature of the soil. It will hardly be 
possible to find a soil perfectly adapted to the best growth 
of all kinds of trees, shrubs, and plants, yet any ordinarily 
good soil may be made to grow most of them without very 
great expense. The best soil for general purposes is a deep 
sandy loam, though a strong loam with a clay subsoil if 
thoroughly underdrained will often be satisfactory and, a 
thin soil, too, may be very much improved by deep working 
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and heavy manuring, but in the two latter cases the 
expense of preparation and maintenance is very much 
increased. 

Strongly Harked Hatnral Features, like Bocks and Water, 

Distant Views, etc. 

These prominent natural features often found on build- 
ing lots and surroundings should always be carefully con- 
sidered, for they may be made to add wonderful beauty 
and variety if properly handled. 

ROCKS. 

Large boulders and ledges should be preserved wherever 
possible, but the small boulders, loose rocks, and cobbles 
should all be put out of sight in well-kept grounds. The 
latter may be utilized for foundations for small buildings 
and for filling in the beds of walks and drives, or otherwise 
disposed of where out of view. The practice of dumping 
them along the roadside, which we find in many country 
places, cannot be too severely condemned, for it renders the 
destruction of weeds and brush that come up among them 
almost an impossibility. If all the loose stones and cobbles 
could be removed from the borders of our roadways 
throughout the country, weeds and other objectionable 
growth could be easily kept down and the roadsides be soon 
covered with grass and desirable trees and shrubs. 

Ledges and boulders serve as a nucleus around which to 
group the ornamental trees, shrubs, and vines, and give an 
added naturalness and beauty that can be obtained in no 
other way. Large boulders may often be arranged in such 
a way as to give a steep embankment the appearance of a 
projecting ledge as in Fig. 2, and which shows them 
arranged upon both sides of a cut through which a drive 
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or walk can be arranged with good effect. Fig. 3 illustrates 
bonldera grouped on one side of a slope with very pleoai&g 



PlO. ?.— inKAHQKMBira OF ROCEB. 



PlO. 8. — ASRANQEMEHT OF BOCKS. 

results. Fig. 4 shows a very unnatural and inartistic 
arrangemeDt which would be greatly improved if trees, 
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abrnbs, and plants were planted around and among them. 
As mnch of the nataralneas abont these strong features as 
possible should be preserved. The trees, shrubs, and vines, 
the herbaceona plants and grass should be made to grow to 
greater perfection than in their wild condition, by carefnl 



Fig. 4. — Abkahoement of i.ucss. 
attention and enrichment of the soil, and undesirable 
things should not be allowed to grow; thus will art and 
natnie be combined and true beauty produced. 

WATER. 

Close proximity to lakes, ponds, or streams may not 
always be desirable, bat where there is open country abont 
the place, with an abundance of sunsbiue and air, and the 
land is somewhat elevated above the water, few natural 
features can be made to produce so much beanty and 
pleasure. A vista of water, either moving or silent, 
through an opening in the shrubbery adds at once a quiet 
and a charm of which one aelilom tires. 

Moving water gives more variety, adds life and vivacity 
to the landscape, while the peaceful lakelet or pond has a 
quieting effect. In places where there is much of the hold 
and strong in the decoration the surprise and variety given 
by the quiet lakelet is very pleasing, while where the quiet, 
graceful features predominate a little moving, active water 
is equally valuable. In making confined sheets of wat«r, 
if the source of supply is abundant, so that there is fre- 



OKNAUENTIKG KBW HOMES. 



qnent renewal of the water withia the basin, the ontlet may 
be through an undergroiiod overflow ae shown ia Fig. fi. 



Fia 5.— UBDBBaitouND Otehtlow or Laeki^t. 

If the anpply of water is limited and not likely to be fre- 
quently renewed, the open overflow or outlet, as in Fig. C, 



Pro. fl.— Open OvEBnx)W of Lakklbt. 

should be made, so that any fonl snbatancea that accnmn- 
late on the surface may be easily carried off. With the 
underground ontlet it requires a trernendous volumG of 
water to carry such light surface-material down into the 
culvert even one or two feet below the surface of the water. 

The low murmur of the brooklet, or the dash of the 
casoade or waterfall, has charms for almost every one and 
should be made a most prominent featnre wherever avail- 
able. Even if not on one's own grounds, by a little 
manipulation of shrubbery water- views may often be 
secured through open vistas. 

The location of the home in the vicinity of stagnant 
water or where streams or ponds are likely to be contami- 
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nated by sewage or undesirable surface-drainage should be 
avoided unless there is some certainty that the surround- 
ings can and will be improved. 

Increase in Value. 

No thrifty person will think of locating in any place 
where, if by change of business or other circumstance they 
might be obliged to make a change in location, the prop- 
erty will not sell for something near its cost. In a great 
many localities, where near good railroads and thriving 
manufactories, property is almost sure to increase in value 
if a good selection is made and the home is economically 
built, while in others, more distant from business centres, 
real estate has gradually ditniaished in value, until we often 
find good home farms offered for sale for much less than 
the cost of the buildings upon them. 

Amount of Land to Purchase. 

One of the greatest mistakes many people make when 
establishing a new home is in purchasing too much land, 
especially if they are persons of small means and little 
experience in caring for land. The amount that should be 
purchased ought to be limited to the actual needs of the 
purchaser. If means are abundant and extensive grounds 
and a large lawn with choice shrubbery is desired, or if 
more or less gardening is to be done, more land can be 
utilized, but even then the quantity should be limited to 
what can be well cared for. 

The home garden is one of the greatest luxuries con- 
nected with a comfortable home, provided one has the 
knowledge and skill to make the work a success and has 



OKKAHBI^TING KEW HOMES. 15 

the time to either do the work or to see that all the opera- 
tions of planting, cultivation, and harvesting are properly 
done. To the professional man, the hnsiness man, or 
mechanic of sedentary habit the physical effort necessary 
to saccessfuUy care for a small garden of fruits and vege- 
tables will be invaluable and one of the best means of secar- 
ing vigorous health, while the products of a well-kept 
garden have often been made to supplement many a meagre 
income and provide the most healthful and appetizing food 
possible to obtain. (See Chap. XVI.) 

But this caution should be observed: Do not undertake 
this work on a large scale until some skill or experience has 
been obtained. Small areas well tilled in all lines of agri- 
culture and horticulture generally give the best results, and 
only BO much land should be given to garden purpose as 
can be cared for in the most thorough manner. If land is 
abundant, a part of it might be set off to the children for a 
flower-garden, for the planting of a few trees or vines, or for 
growing a few vegetables like melons, etc. In no way can 
so much of nature and her ways be taught to children and 
a real love for all her products be fostered, as well as a 
strong love be developed for the home which they have 

helped to build. 

Location of Buildings. 

After deciding where to build a home* the first question 
to decide is where to locate the house. Nothing can be 
more important. In building a house it is with the idea 
of permanent occupancy or for a long series of years, and 
any mistake made at this stage is often irreparable. 

Wherever possible the house should be located at some 
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distance from the street; the building will look better, and 
more nataral and beautiful decorations can be made than 
if it is almost on the street-line. In suburban districts 
where there are already many houses located, to place the 
building very much oat of the line of those already built 
sometimes detracts from rather than enhances its beauty. 
With an abundance of room between the house and street 
one is less troubled by dust and noise, and better views of 
the building and grounds can be obtained from the street, 
and better opportunity is afforded for securing vistas of 
beauty and variety in looking from the house. 

Where the lot is long and narrow and small in extent, 
say less than one fourth of an acre, greater variety may be 
obtained by placing the house somewhat at one side as in 
Fig. 7. This affords better opportunity for decoration, the 
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Fig. 7.— Buildings arranged on One Side of Lot. 

use of larger trees and shrubs, and greater extent of lawn. 
In places of larger area a central location may be more 
desirable, as the balance of the picture or better symmetry 
is more readily obtained. 
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Elevation of the House. 

No more freqaent mistake is made by baildera than in 
the elevation of the house. It is very difficult for an in- 
experienced person to jadge how a house will look after the 
excavation has been made and the soil is brought up to a 
grade. The elevation should be such that there shall be 
perfect surface and sub-drainage, that all water shall pass 
off quickly. The elevation must also be sufficient to secure 
a perfectly dry cellar. 

The view, too, must be considered, and it will be found 
that this is best when seen from a little above surrounding 
objects, and the beauty of the house and grounds is much 
increased if seen from a little below the level. 

The cost of excavation and filling is a matter that must 
be considered, and if the soil taken from the cellar is not 
sufficient to do the grading it mast be obtained from the 
nearest source of supply of good material. 

Exposure of the House. 

. Whether the house shall be on the north, south, east, or 
west slope is a matter of great importance in our change- 
able climate. On the southern, southeasterly, or south- 
westerly slopes a little under a hill or in the lea of a 
sheltering grove, the fierce northwest winds, so common 
tbronghout the country, are greatly modified, but some of 
our most lovely views are often lost under such conditions, 
and it becomes a matter of serions moment which of the 
two conditions to adopt. Shelter is very easily provided, 
however, in a short time by planting trees of rapid growth. 
The location as related to the principal thoroughfare is a 
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matter that should receive attention. On the north side 
of a road leading east and west the front of the house will 
be open to the soath, and the front rooms are thus exposed 
to the sun more fully than the rekr rooms. If, however, 
more sunlight is desired in the rear rooms, a location on tie 
south side of the street would be more satisfactory. Hall- 
ways and unoccupied rooms should be placed where there 
is the least sunlight. 

But whatever the exposure, the aim should be to obtain 
shelter if possible from the prevailing winds, to secure as 
much sunlight as possible and preserve the most beautiful 
views. 

Character of the Land. 

The beauty that may be developed in any place depends 
largely upon the character of the land. If without char- 
acter, i.e., if perfectly flat and level, no marked or strong 
features can be obtained except at a greatly added cost. 
If, however, the land is uneven, with a valley here, a hill, 
there, a ravine in one place or a mass of bold rocks in 
another, much more variety and much more beautiful views 
may be obtained. Whatever variety is obtained on a level 
building lot must be made by the contrast between the 
ornamental trees and shrubs and the architecture. 

Architecture. 

In building a new house the architecture should be in 
keeping with the surroundings and within the means of the 
builder. The most unsatisfactory results are often shown 
where a large showy house is built in a quiet unpretentious 
place, or where the owner has put his last dollar into it atid^ 
can do nothing toward decoration, but must leave the place 
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in an nnkempt and slovenly condition, ^any a home is 
bailt too large to be properly furnished or cared for, and 
thus becomes a scarce of anxiety and disappointment. 

The simple, plain, well-built structure, with surround- 
ings neatly planted and kept np in a neat and finished 
manner, has more attractiveness, is more enjoyed by the 
occupants, and adds much more to the appearance of thrift 
and comfort of a community than the large showy build- 
ings without tasteful decoration and outside care. 

While beautiful trees and shrubs may be grown and 
artistic arrangement of all of the material for home decora, 
tion be jast as well made about a d^velliug that has no 
features of beauty in itself, more satisfactory results may 
be obtained if the buildings harmonize with the natural 
surroundings. 

If the buildings are already established, little can be done 
but adapt the decorations to their characteristics. Much 
greater beauty is added to the broad, low house by intro- 
ducing some slender, spiry trees than by using all low- 
spreading trees, while with the Gothic or other light, high 
styles of architecture many of the graceful and low-spread- 
ing trees may be grouped with some of the spiry kinds. 
In every case there must be a blending of the materials 
used for decoration with the architecture. 

Plans of Dwelling-houses. 

So much is written at the present time on suburban 
architecture that no attempt will be made in this volume 
to give plans for such work. The reader is referred to the 
numerous works on the subject and to the many careful 
and well-elaborated plans to be found in our agricultural, 
horticultural, scientific, and literary papers which, with a 
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fair amount of taste in the decorative art and the assistance 
of a good builder, will enable one to decide understandingly 
what is needed and in many cases dispense with the expen- 
sive services of the professional architect. 

In cases, however, of extensive buildings of considerable 
cost it will be found economical to have a full detailed plan 
made by an experienced architect. With a fall understand- 
ing of all of the needs of the family which are to occupy 
the dwelling, the skilled architect will be able to obtain 
desired results and save many mistakes that the inexperi- 
enced would be likely to make, often saving the owner 
many times the cost of a working plan. 

There is, however, a growing taste among our people for 
amateur architecture which should be encouraged, and many 
beautifal and well-arranged plans of all kinds of baildings 
have been produced by those about to build houses; and 
the pleasure experienced in building a house of one's own 
planning may more than counterbalance any saving in 
material or labor that might result from a plan made by a 
skilled architect. 

Cost of the House. 

It is the almost universal experience of those who build 
a house for the first time, especially those with. limited 
means, that the cost largely exceeds the estimate, and this 
has led to the practice of adding 25 to 50 per cent to the ► 
estimate as it is ordinarily made. This deficiency may be 
accounted for generally by the fact that there are so m^ny 
little things that go to make up the completed house that 
are overlooked or that are not incorporated in the builder's 
contract, and whenever a building is done by contract the 
most full and complete specifications should be made out. 
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Where reliable bailders can be found who will look to the 
interest of the employer as well as their own, mnch more 
satisfactory resalts may be obtained if the work is done by 
day labor than if by contract. 
The requirements for a healthf al honse are, first, 

Good Drainage of the Cellar. 

A wet or even over-moist cellar is often the caase of 
mach sickness and discomfort, for it serves not only as a 
place for the development of disease-germs, bnt also those 
that cause the decay of the woodwork and hastens the 
corrosion of any metal substances stored therein. It causes 
contraction and expansion of doors, windows, casings, and 
floors, and gives no end of trouble in many ways. From 
its long use for storing vegetables, etc., we have come to 
think that a cellar is almost a necessity, but it is not so 
much so at the present time as when almost every family 
put in a large supply of provisions for winter nse. Now 
the provision-dealer puts in large supplies and is ready to 
deliver fresh vegetables and fruit in limited quantities 
every week, or even every day if desired. 

The cellar is usef nl in the modern house, however, not 
so much for storing winter supplies as for the location of 
the furnace and the needed fuel. In the '* good old 
times " our houses were heated by burning large quantities 
of wood in the fireplaces; then came the stove, one in each 
room; and finally we have come to centralizing all heating 
apparatus in one furnace or boiler, which, until we come 
to the condition where all heat can be supplied to our 
dwellings from outside central stations, either by steam, hot 
water, or electricity, is by far the most satisfactory ar- 
rangement we find now available. 
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A well-drained cellar with a good farnace to dry oat 
sarplas moistare is a good place for storing fael and other 
necessities, and is easily accessible for regulating the heat- 
sapply. 

In every case proper means shonld be provided for getting 
the coal and other fuel in and for taking ont the accumu- 
lating ashes in such a way as not to necessitate crossing long 
distances of lawn with heavily loaded teams. The bulkhead 
or entrance into the cellar should therefore be located with 
this in view. 

As far as possible all vegetables and fruit should be 
stored in the cellar of some outbuilding or in some frost, 
proof vegetable or fruit room above ground, and except for 
the furnace and the fuel-supply a cellar is not a necessity 
in building the modern house. 

Where perfect drainage can be obtaind at little expense, 
under many conditions the cellar is desirable, and the space 
provided by its construction is much more cheaply obtained 
than in any other part of the building. Upon side-hills 
where basement rooms can be constructed the space becomes 
still more valuable for kitchen, laundry, and other purposes. 

The surface-drainage of all water from the roofs and all 
surrounding land should be first provided for by proper 
grading, so that it shall pass off quickly and without wash- 
ing of the soil. The water from the roof should never be 
allowed to fall from the eaves to the ground near the foun- 
dations, but should be conducted in pipes and gutters as 
far away as is possible. Where the slope is very abrupt 
from the house, underground conduits should be provided* 
to prevent surf ace- washing. Subdrainage should be pro- « 
vided along the inside of the cellar wails, and deep enough 
below the bottom to make it perfectly dry. If the soil 
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outside is natarally wet or springy, a line of tile should be 
placed at such distance and depth as to make this perfectly 
dry. With a cellar bottom thus drained outside and in, and 
carefully concreted with cement and sand, the most health- 
ful condition possible will be provided. 

Perfect Ventilation. 

This is a very large subject to even touch upon in a work 
of this character and limit, but is one of so much impor- 
tance that no one who intends to build a home, however 
simple, should ignore it. 

The first condition to be provided is sufficiently large 
space for taking in pure and forcing out the impure air in 
sufficient quantities for healthy respiration of the inmates. 
This is best provided by having open fireplaces in each of 
the principal rooms, or by means of separate flues for the 
inlet of fresh air and egress of the foul air, a draft being 
created in the flues by heat produced by a gas-jet, a coil 
from steam- or hot-water pipes of the boiler, or from a 
separate stack heater. 

Economy of fuel demands a close construction of the 
building by lining the walls with some non-conducting 
material like paper, building-felt, etc., and in very cold 
weather it is a matter requiring serious consideration how 
to heat the necessary amount of cold fresh air that we must 
have for health. The single thickness of window around 
which so much fresh air would enter we cover with storm- 
sash, our doors we make close with weather-strips, and the 
only source of fresh-air supply mast be through the cold- 
air box that leads into the furnace or ventilating flues. If 
this is sufficiently large and properly regulated, and a quick 
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draft is made by the flae being heated with a fire, gas-jet, 
or hand-lamp in the grate or open fireplace, or a coil or 
other heating appliance in a separate fine, pare air will be 
constantly supplied; but if the cold-air box is kept closed 
and no adequate escape is provided, the closely built house 
becomes a place for the generation of disease and ill health. 
The most approved method of arranging the heat-supply 
and foul-air escape is to have the former enter the room 
near the ceiling and the latter to pass out near the floor on 
the same side, thus causing a full sweep and circulation of 
air in all parts of the room. If the heat enters on one side 
and passes out on the opposite side, the current of heated 
air may go directly across the room in a narrow current and 
the air at the sides of the room be imperfectly renewed. 

Heating the House. 

Steam, hot water, and hot-air furnaces are all largely 
used for heating dwellings, and each has strong advocates 
among practical and scientific men, but which of them will 
give the best results depends upon so many conditions that 
no attempt will be made to decide the question here. With 
either steam or hot water enclosed in coils or radiators 
separate systems of ventilation should be provided by the 
open fireplace or the separate flue. 

Convenience in Arrangement of Booms. 

In many homes the loved inmates are often in a few 
years forced to travel many unnecessary miles or suffer 
great inconvenience because of the poor arrangement of the 
important rooms of tbe house. The house should be 
adapted in every way to the conditions of the inmates. If 
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the housework is to be done by members of the family, the 
kitchen and dining-room should be easily accessible to the 
sitting- or living-room, and every possible arrangement for 
comfort and ease of doing the work shoald be provided. 
If servants are to be employed, and such often becomes a 
necessity, then the kitchen should be as remote from the 
sitting-room as is possible to avoid odors and noise, but 
both kitchen and sitting-room should be easily accessible to 
the dining-room. 

It is the practice of most of our people to build too high. 
The house with most of the rooms on the first floor has a 
homiuess and brooding character that is especially adapted 
to country life, and much time and effort is often saved 
to the inmates by this sfcyle of building, though perhaps 
the cost of building a given number of rooms may be 
somewhat increased. In locations where the land is low 
and fogs and dampness are prevalent and where land is 
expensive the two- or even three-story building may be 
advisable. 

An abundance of shelf- and closet-room should be con- 
sidered as important as large rooms. Neatness, order, and 
economy of time are thus encouraged in all of the inmates 
by having a convenient place for everything and keeping 
everything in proper condition in its proper place. There 
should be an abundance of shed- and storage-room in tlie 
outbuildings for the general comfort of all and for keeping 
up the necessary outside work of the home. 

Sunlight in every room of the house is necessary for good 
health and should be provided for by the location and 
architecture of the house. 

In the square-bex house, though undoubtedly the cheap- 
est to build) some of the rooms will receive but little 
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sanlight. But by arranging the rooms in more or less of 
the cross form, or by the addition of wings, bay windows, 
etc., the fullest amoant of sanlight can be obtained. 

The recent improyements in styles of dwellings and the 
adoption of large or numerous windows are steps in the 
right direction. With the present low price of glass, and 
sash and doors made so cheaply as they are in our large 
factories, large windows and many of them to provide au 
abundance of light need not add materially to the first cost 
of a dwelling, and by the use of storm-windows during the 
winter little or no increase in cost of heating need be ex- 
perienced. 

Plumbing. 

Every possible attention should be given to the plumb- 
ing and sanitary arrangements of the house and outbuild- 
ings; the limits of this book, however, will not allow 
of an extended discussion of the subject. The reader 
is referred to the many books written by practical men 
and women on this subject, such as ^' Home Sanitation,'' 
by Mrs. Ellen M. Eichards and Marion Talbot; "Sani- 
tary Drainage of Houses and Towns" and *' Principles 
and Practice of House Drainage," and other works of 
Geo. E. Waring, Jr.; "Women Plumbers and Doctors," 
by Mrs. H. M. Plunket; and many other works on the 
subject of house-drainage and plumbing should be carefully 
studied. 

The work of plumbing requires much skill and patience, 
and only skilful and practical men should be employed to 
do this very important work. The ^^ plumber^ s bilV* is 
proverbial, and the complaint often madu against their 
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exorbitant charges are in some cases founded upon facts, 
but there probably are as many honest men in the plumbing 
business as in many other lines of work. To have a nice, 
thoroughly fitted job of plumbing done requires time and 
the best of material, together with skill on the part of the 
workmen, all of which are ezpenslTe. 



CHAPTER III. 

PREPARATION OF THE LAND 

Ik the preceding chapters the requirements of the hoase 
and other conditions ha\re been discassed in a general way, 
and it now becomes necessary for us to take up in detail 
the preparation of the soil for the growth of the rarious 
kinds of trees, shrubs, and plants used for the outside 
ornamentation of the home. 

Before any decoration of the grounds can be begun the 
house must have been finished and the debris removed from 
the land. It must be fully understood that upon few, if 
any, places can there be fonnd all of the varieties of soils 
necessary for the growth of all of the ornamental material 
that it may be desirable to grow, and ofteii it will be neces- 
sary to procure such materials to improve it as is needed 
from outside sources. In many cases, however, we find the 
soil well adapted, with slight additions, to the growth of 
all the kinds of trees, shrubs, and plants that it is desirable 
to grow, in which case the cost of preparation is much 
reduced. 

Preliminary Grading. 

When the excavation is made for the cellar, the surface- 
soil should be scraped to one side and the subsoil to 
another, that the former may be used to make the surface- 
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covering over any places that may have been deeply filled 
in with poor material. Whenever fills are to be made of 
considerable depth, as the foandation of the drives and 
walks, basins and valleys, the surface-soil, if it is needed or 
can be utilized, should be first shovelled or scraped to one 
side and then be graded over such coarse material as may 
be used for this filling. 

The surface should slope away in all directions from the 
house, so that there shall be no surface-water standing at 
any time during the year within several yards of it, and in 
no place on the lawn should there be basins where the water 
shall stand for any length of time after heavy showers, or 
during heavy rains or melting snows in the winter and 
spring. In the latter case, especially if ice is formed upon 
the lawn, the grass will often be smothered (winter-killed) 
or drowned out, so that much labor will be required to 
reseed and bring it into good condition again. Thorough 
and deep underdraining will in a measure overcome this 
difficulty, but when the ground is frozen water will stand 
on the surface, the grass will be killed out, and a growth 
of wild grasses and weeds often come in that it is almost 
impossible to eradicate. 

The preliminary grading should be done as soon after the 
completion of the house as possible, that the land may 
become perfectly settled before sowing the grass-seed or 
setting the trees and shrubs. 

Obtaining the Grade. 

To obtain the desired smooth grade, flowing outline, and 
curve of surface, where the services of the skilled civil 
engineer is not available, various expedients are resorted to. 
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Many persotiB with a quick eye, trained to dete6t on- 
efennesB of sarface or irregalarity and unsymmetry of 
form, can obtain very good results withoat the aid ot any 
instr amenta, but the majority will be obliged to call to their 
aid at least the carpenter's or mason's level and more or less 
small stakes. With this instrument resting on a box or 
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block with a broad base, one may obtain the levels at 
important points on the ground, and then by stretching 
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strings from stake to stake, as shown in Figs. 8 and 9, easily 
judge of the comparative height of each point, and make 
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up the grade-lines aud mark on the etake the neoeeBaty 
depth of fill or excavation to be made at each stake. Id 
all this work the different grade-lines mast be made to 
blend together so as to form a pleasing whole. 

Where the land is rough and more or less corered with 
stones and stamps or the roots of large growing trees, mnch 
hand labor must be resorbed to, spading and digging up the 
soil abont the rocks, filling in with good soil where the 
sarface-soil ia poor and shallow, and rounding and smooth- 
ing ap to the required grade. If the roots of living trees 
are near the surface, deep working mnst be avoided, but 



Pio. 10. — A. "Well " about Trek with Roots Dexflt 

COVBRED. 

where feasible a covering of six to eight inches of good soil 
over these roots will often prove the cheapest way of 
making a good surface for the lawn. Deeper covering than 
this must be avoided, as it often r^nlts in the death of the 
trees. If it becomes necessary to cover deeper than the 
above, a " well " should be made about the trunk, as in 
Fig. 10, until the roots have had time to work to the sur- 
face. This well may be from 4 to 8 feet in diameter, 
according to the size of the tree and depth of covering. 
After two or three seasons of growth, when the roots have 
worked through the soil to the sarface, this space may be 
filled in with safety. 
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If the covering of soil is over only a part of the roots of 
the tree, as in Fig. 11, the roots coining to the surface on 




Fig. 11.— Illustbatbs Ootbring thb Roots Onlt ok Okb Sidb. 

one side, little injarj need be feared unless there is a great 
depth of soil about the trunks in which case the '* well " 
should be made. 

It is very difficult to make grass grow to great perfection 
under the shade of trees and where the tree-roots fill the 
ground, and the main dependence must be on surface-dress- 
ing with rich soil or compost and frequent seeding. 

The Lawn. 

Upon no one thing does so much depend in making 
beautiful home grounds as upon a good lawn, and after 
the buildings and the preliminary grading are completed 
come the smoothing up and preparation of the soil for the 
grass carpet or ^^ groundwork'*'* of the home-picture, with- 
out which no picture, whether on canvas or made of living 
plant-growths, is complete. 

A good lawn cannot be made except on a rich soil, 
and if this is not the natural character of the land in 
hand the first thing to do is to make it rich and as deep 
as possible. 
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MANURING THE LAWN. 

Where the land is free from stnmps, stones, or other 

obstractions, a liberal dressing — from 10 to 15 cords per 
acre — of rich compost shoald be ploaghed under as deep as 

possible. If the land is fall of tree-roots and large rocks, 

this material mast be spaded in or worked into the surface 

in some way. In addition to the above application 2 or 3 

cords of well-decomposed fine compost, or from ^ to 1 ton 

per acre of any of the standard lawn-mixtures, should be 

thoroughly worked in upon the surface. While commercial 

fertilizers alone often give good results, the effect of a heavy 

coating of stable manure is such as to make the land less 

subject to drouth. More failures in lawn-making come 

from a scanty supply of plant-food in the soil than from 

any other reason, and the poorer the soil the more liberal 

must be the supply of plant-food used. 

MAKING THE SURFACE. 

After the fertilizing-materials have been applied the 
land should be thoroughly worked and smoothed until a 
perfect seed-bed is obtained. 




Fig. 12.— Imfropeb Grading about Dwelling. 

In grading away from buildings a perfect level should be 
avoided. Fig. 12 illustrates a very unnatural and unsatis- 



34 LANDSCAPE OARDENINO. 

factorj grade, for the reason that the surface-water will not 
readily pass away, while the ronnded surface that might he 
as well produced is much more natural and beautiful. If 
graded to a curved line running from the base of the 
building iu this figure to the enter edge of the lot, mach 
more pleasing results would be obtained. 

The perfectly flat surface is scarcely ever found in nature 
except on the surface of water or boggy lowlaods, and is very 
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difiicult to ornament and keep in perfect condition. The 
terrace also in the middle of Fig. 13 is an unnatural 
feature, and hard to keep in perfect condition. In Fig. 
13 is shown a well-graded surface with flowing ontline. 
The effect of a level or flat surface ia to give the im- 
pression of limited extent, while the rounded surface, as 
shown in Figs. 13 and 14, gives the impression of greater 
extent. The laet figure illustrates a steeper grade than is 
shown by Fig. Vi, but even with the same grade or slope 
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a much more pleasing effect is prodaced and the groand 
made mach more sasceptible to beaatif al decoration. 




FlO. 14.— GbADIKO to CUBYED STTSFAiOB. 

Figs. 15 and 16 still farther illustrate the receding and 
roanded outlines desirable even if the grade be very great. 




Fig. 15.»Gbading to Cxtbved Subfacb. 




Fig. 16.--GBADING to Cubved Subfacb. 

In Fig. 16 greater variety of surface is produced, affording 
the appearance of much greater extent. 



SETTLING THE SOIL. 



To obtain a perfectly even, smooth surface, the land 
should be raked, then rolled, the depressions made by the 
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roller filled up, then raked again, and this work repeated 
until a satisfactory surface is obliained. 

All trees and shrubs should, if possible, be planted before 
the grass-seed is sown. If planting cannot be done at this 
time, it should be delayed until the grass has become well 
established; otherwise the lawn will be very much cut up 
in the process of planting. 

LAWHr-GBASSES 

Only those grasses that make a fine spreading growth, 
i.e., tiller or spread by underground stems, give good results 
in lawn-making. The best kinds for general purposes are 
the bent grasses {Agrostis alba^ A. vulgaris^ and A, stoloni- 
/era) and June-grass or Eentucky blue-grass {Poa praten- 
sts)y all of which spread rapidly by underground stems, that 
qoickly fill ap any vacant spaces between the grass-plants 
and thus prevent the growth of weeds. They also succeed 
on a greater variety of soils than almost any other varieties. 
On very light land and under shade of trees there might be 
added to the above the wire-grass {Poa compressa) and sheep- 
fescue {Festuca ovina) and its varieties, although the latter 
grows somewhat in tafts. White clover (TrifoUum repens) 
is generally used in making a lawn, as it grows close to the 
groand and fills up all spaces not occupied by the grass- 
roots, thus preventing the growth of weeds. None of the 
coarser grasses, like timothy {Phleum pratense)^ orchard- 
grass {Dactylis glomerata)^ tall fescue {Festuca elatior)^ and 
ryo-grass {Lolium perenne), have been found satisfactory by 
the author except where immediate effect is of more im- 
portance than a permanent and fine lawn. 



PREPABATIOK OF THE LAND. 37 



TIME FOB SEEDING. 

While the spring is the besfc time in which to seed a new 
lawu, it may be done at any time if the proper conditions 
of moistnre can be obtained. A very large amount of 
manure or fertilizer and a moist condition of the soil will 
enable one to seed a lawn successf ally at almost any time 
of the year, but these conditions are not so certainly secured 
at any other time as in the spring. In fall seeding, unless 
done very early, the young plantlets are likely to be thrown 
out by the frosts and a second seeding be required in the 
spring. Another reason why spring is better than sum- 
mer for seeding is that weed-seeds do not grow so readily 
and abundantly at this time. Coarse stable manure should 
never be used upon the surface of the land, because it en- 
courages the growth of weeds; but, if turned deeply under, 
nothing can be better to hold the moisture in the soil and 
encourage deep rooting of the grasses. 

QUANTITY OF SEED EEQUIEBD. 

The amount of seed to be used will depend somewhat 
upon the season when sown and the probable amount of 
weed-seeds that will germinate with the grass-seed. When 
sown in April, May, or September, less seed should be used 
than if sown in June, July, or August, and more seed will 
be needed when the land is full of weed-seeds than when 
it is comparatively free from such pests. 

It is always best to use an abundance of seed, as there 
may be some uncertainty of its all germinating. Perhaps 
the quantity per acre that will giye the best results under 
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the average conditions is 2 bn. of bent-grass, i.e., red-top 
or its varieties, 2 bn. of Jnne-grass, and 10 lbs. of white 
clover. One half of this quantity would be safiBcient if it 
all was certain to germinate and if no* weed-seeds started 
into growth. 

BOWING THE SEED. 

After the land has been made perfectly smooth and fine 
by raking, rolling, and reraking the seed should be divided 
into two or more lots. The first lot is then sown in strips 
or lands, as evenly over the sarface as is possible, and then 
raked in, taking care not to move the soil from place to 
place, thus bunching up the grass-seed with it. The second 
lot of seed is then sown in strips crossing the land in the 
opposite direction from the first sowing, thus securing the 
most even distribution of the seed possible. 

A rake with long teeth set about 2 inches apart is better 
than the common iron-toothed garden-rake. If nothing 
better can be obtained, the common wooden hay-rake will 
be found to work well. 

It is the general practice to roll the ground with the 
garden-roller after the seed is sown, but in extremely hot 
and dry weather, while the soil may be more thoroughly 
firmed about the seed by rolling, the smooth rolled surface 
leaves the young seedling so much exposed to the action of 
burning sun and drying winds that grass often does better 
if the surface is not rolled at all. 

BORDERING WALKS AND DRIVES WITH TITRP. 

Before the seed is sown, if the edges of walks and drives 
are bordered with strips of fine turf on each side, much 
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after labor will be saved, for it is very difiScnIt to trim up 
tbe edges of a newly seeded lawn withont destroying much 
of the grass; and until the walk is completed and well 
settled there is more or less danger that the outline will be 
changed or edges defaced by passage over them. 

LAWK MADE OP TT7RP. 

Where fine, close turf composed of desirable grasses can 
be obtained, if the area is not very extensive, this may be 
the best way to establish a good lawn. It has the advantage 
that it may be done with perfect success during the hottest 
weather, or at any time when the ground can be worked. 
The land should be as carefully levelled up and settled as 
for seeding and be made equally rich if tbe best results 
are desired, though a turf may be formed in this way on 
very poor soil, but it will soon run out under such condi- 
tions. In laying the turf it should be very firmly pounded 
down and settled into the soft soil under it; otherwise it 
soon dries up in times of drouth. If turf is not abundant, 
it may be laid in strips one or two feet apart and the inter- 
vening space be seeded, when the roots from these strips 
will spread and a compact turf soon be formed over the 
whole ground. 

Oreat care must be exercised on a newly seeded lawn that 
it is not cut up or disfigured by walking over it or allowing 
teams or animals on its surface. The lawn-mower should 
not be allowed upon it until the turf has become sufficiently 
firm to prevent the wheels from cutting in while turning 
the comers. The first two or three cuttings should be done 
with the hand-scythe or grass-hook. 
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CLIPPING THE LAWN. 

Frequent clipping of the lawn, especially daring the cool 
weather of spring and early fall, is necessary to make a fine 
close turf. The lawn-mower should be run at leasfc once 
each week, and in case of very warm moist weather it may 
be necessary to run it twice or more. If the grass becomes 
so tall and heavy that the clippings do not settle down at 
once among the growing blades, it should be caught in the 
basket attached to the mower or be raked np and carried 
away; for if allowed to lie on the ground the roots under 
the close masses are often destroyed during hot moist 
weather, and weeds will be prompt to start in their place. 
The modern improvements in lawn-mowers leave but little 
to be desired in the line of perfection, but which of the 
many machines is the best is a question I shall not attempt 
to settle here. The horse-mower is a great labor-saving 
machine where large areas are to be cut, though it is not 
always possible to do as good work as is done by the hand- 
mowers, and the tracks made by the horse, unless lawn- 
shoes are worn, seriously disfigure a soft or newly made 
lawn. To enable the mower to run up close to shrubbery 
to cut the grass so that no hand-clipping need be done, 
we have practised taking out a circle of turf about one foot 
from the trunk of trees or the edge of a clump of shrubs. 
This enables the machine to take all of the grass clean and 
leaves nothing for the grass-hook to cut. 

DRESSING AND RENEWING THE LAWN. 

Frequent dressings of fine compost or special fertilizers 
in the fall or spring are necessary to keep any lawn in good 
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condition, and especially if on poor soil or under the shade 
of large trees, whose roots take np the plant-food in the soil 
with great rapidity. 

Covering the lawn with coarse manure in the fall, to lie 
more or less exposed to view, is very objectionable and 
unnecessary, as a fine compost is equally effective in pro- 
ducing good growth and gives off no offensive odors. 
Quickly soluble fertilizer, like nitrate of soda, sulphate of 
ammonia, or muriate and sulphate of potash, may be used 
in limited quantities — from 200 to 500 lbs. per acre of a 
mixture of either of the nitrates with one form of potash, 
1 part of the former to 3 of the latter, on an established 
lawn; but on a new one these salts cannot be safely used 
unless thoroughly mixed with the soil some time before 
seeding. Fine-ground bone, fine fish, and cotton-seed meal 
in place of the nitrates may be safely used under any condi- 
tions with no fear of injury to the roots or leaves of the 
young grasses. 

Special lawn-fertilizers manufactured by nearly all of the 
large fertilizer-dealers are composed of materials well suited 
to make a rapid growth of lawn-grasses, but the same 
elements used in their unmixed condition will cost very 
much less and give equally good results. 

The qaickly soluble fertilizing- materials, i.e., salts of 
ammonia, soda, and potash, should be sown just as growth 
is beginning in the spring; while the less soluble, i.e., bone, 
fish, cotton-seed, etc., may be sown in the fall or during the 
winter. 

RESEEDING THE LAWN. 

Fertilizing-materials alone will not keep the lawn in per- 
fect condition, but grass-seed should be frequently sown 
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and raked in with the compost or fertilizers. Perhaps the 
best time to sow this seed is in Angnst, natare's natural 
seeding-time, and in the early spring just as the frost i 
working oat of the ground. 

The quantity to be used may vary from one to two 
bushels of seed per acre, scattering it most freely where the 
soil is the poorest or where weeds are most likely to come 
into the lawn. 
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CHAPTER IV. 

TREES— THEIR PLANTING AND CARE. 

The laTvn may be considered the canvas npon which the 
home-pictare is to be made, and trees and shrubs, together 
with the buildings, make up the most important materials 
to be used in the work, and no comfortable or beautiful 
home can be made without them. No country can boast of 
so many beautiful trees and shrubs as the United States, 
and, with the addition of the choicest species and varieties 
from many countries now offered by our nurserymen, we 
have the greatest wealth of material for the most elaborate 
work of home decoration. 

In Chapter X will be found a full description of the 
most desirable trees and shrubs for growth in the United 
States, giving special conditions required for perfect growth 
of each kind, to which the reader is referred. 

Shade Needed about the Home. 

Some shade about the house is an absolute necessity for 
comfort during the hot days of our summer months, and 
much shelter may be afforded by them during our bleak 
and stormy winters. But, more than this, they are neces- 
sary in many places to cover v^p unsightly or unpleasant 

48 
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objects, to open vistaSy to form backgrounds for other 
ornamental materials, and also for their own individual 
beauty and the variety they afford in their varying shades 
of color and form. What beautiful shades and tints of 
color may be found in the foliage of different trees and in 
the same trees at different seasons of the year, and when 
skilfully arranged and blended together what beautiful 
pictures may be made with them. 

Some of our trees produce beautiful flowers, others 
beautifully colored leaves; some take the spiry form, and 
others grow with well-rounded outline; some grow with a 
spreading or graceful habit, while* others are close and mas- 
sive in their build ; some have thick and compact foliage, 
while others are provided with lie^ht and airy leaves; — and 
the true lover of nature will find much pleasure in the 
study of the numberless forms and varieties, and especially 
in arranging them so as to obtain the most real beauty 
possible. 

A Plan. 

Before any planting is done a plan of arrangement must 
be decided upon. As with plans for dwellings, much good 
work can be and is done by amateurs in making plans for 
ornamental planting, but unless one has made considerable 
study of the materials to be used and the results to be 
obtained by their combination, and has investigated all of 
the points as to the special requirements of soil, planting, 
training, etc., of each species or variety, the advice of an 
expert should be sought. 

While in making plans for the arrangement of ornamental 
trees, shrubs, etc., the money paid to a skilled landscape- 
gardener for a detailed plan often saves many times this 



TBEES— THEIR PLANTtNO AKD GAftfi. 45 

ftmoant, I would not discoarage the study of the landscape 
art by advising every one to have a plan made by a trained 
landscape engineer; for the more general the knowledge 
among our people there can be upon any subject the better 
it will be for the whole community, while the monopoly of 
any line of education or knowledge by the few is a crime 
and an injury to the people as a whole; and many an 
amateur has been able to produce results that have not 
been reached by members of the profession. 

The details of the plan of arrangement and what trees to 
use and how many must be largely settled by the require- 
ments of the place to be decorated and the conditions and 
tastes of the owner. On grounds of considerable extent 
with an abundance of space large broad spreading trees in 
considerable variety can be used, while in the village lot 
few, if any, large trees are desirable. Yet under some con- 
ditions a single large tree not far from the dwelling, even 
on a small lot, may be productive of much comfort and 
pleasure, ^nd, while very little variety may be obtained, the 
effect is often one of beauty. 

^ Improying Established Trees. 

In Chapter YII brief reference is made to the treatment 
of trees already on the grounds. These, if large, should 
be very carefully considered, and not a single healthy 
tree be destroyed unless for a positively good reason; for 
the most quickly growing trees that we have will not reach 
the size to afford much shade until they are fifteen to 
twenty years of age, and if what we have already growing 
are not quite what we wish we may preserve them until 
such a time as other and more desirable trees have grown 
ap to take their place 
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Tlie condition of these trees often, especially where the; 
have grown closely together, is generally snch that severa 
trimming and some training may be necessary to bring them 
op to their most beantifal and perfect condition; bat trees 
with soand trunks and good roots in good soil eren though 
large and ill-shaped may be made ornamental. Figs. 17, 




19, 30, and 21 illustrate trees as they are often fonud, 
and the dotted lines a show where they should be cut 
or headed back to give them the proper start to renew 
their growth. Fig. 19 shows a very tall tree with branches 
and leaves so far from the ground that when the foliage it 
covered with moisture or the shoots with ice or snow it 
may be injured by bending to the ground; when if cut 
as shown at a to the height desired and a leader en- 
couraged to form the centre of the growth, with laterals 
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at interralB of from six to ten inches apart, as perfect a tree 
will be formed as if grown from seed or obtained from the 




Optbn Foukd oh Buildi no-low. 
nursery (see Fig. 18). When cut off in this way, the 
branches should not he allowed to grow in a cluster at the 
top, as in Fig. 24, thus forming a fork which ia sure, sooner 
or later, to break down from weight of foliage, crowding of 
branches, or ice and snow. Many trees grow up with forked 
branches not very far from the ground, as shown in Figs. 
30 and 31, which when they reach large size will split down 
and thns rain the whole tree. In this case the smaller of 
the two forked branches should be cnt away at line a, the 
head he cut hack if needed, and a perfectly formed tree 
will be the result. This fork is sometimes near the 
ground and the sooner one of the trunks is cut away the 
better. In Fig. 1? is shown a one-sided tree, which may 
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be put into condition to make a good form by cutting 
off the branches at the lines a, when with full espoBure to 
air and ennlight it vill take an upright symmetrical growth. 




PiQ. SS. Fia. ' 

Fig. 28.— Lines for the Proper Trimhins ( 



Pio. 34— Clustkrbd Grow 



Fnming Old Treei. 

Fig. S5 illnstrates an old tree which has been severely 
proned. Before pruning, long straggling branches were 
exposed to the hot sun and drying winds and the sap 
so retarded that very little new growth conld be made. 
If theee hranches be headed back as shown in the figure, 
a new growth will soon be sent out, the trnnk and 
branches soon be clothed and protected, and the form 
much improved. The best instance of the saccess of this 
kind of pruning to which I can call the reader's attention 



TSKES — THGIE PLAKTIHG AND CAEE. 4d 

may be seen at the Arnold Arboretum at Jamaica PIwqb, 
UasB., wheref noder the skilfnl management of Prof. C. S. 
Sargent and Tackson Dawson, the large, more or lees 



Fig. 85,— An Old Trek Beabbd B&gk. 

ansymmbtrical foreet trees upon the grounds when the 
planting of other treea began have become most beautifol 
and symmetrical trees. 

Corering Woanda. 

WheDOTer large branches are cnt off or wounds are made 
npon the trunk or branches, the injured part should be 
thickly coTered over with gas-tar or linseed-oil paint. This 
will prevent very rapid decay of the wood, aud when grown 
over the injured parts will remain comparatively sound for 
many years. 
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Selection of Varieties. 

In the selection of varieties the inexperienced especially 
mast give the matter very caref al consideration. Depend- 
ence cannot be placed on the often exaggerated descriptions 
fonnd in the average nurseryman's catalogae. Especially 
is this trne of new varieties, for no one can tell just how 
they will do under differing conditions and what insects or 
diseases may be fonnd to destroy them as they grow toward 
matarity; and nothing should be planted, in the main 
features of the place at least, which has not been fully tested 
under many varying conditions. New and untried things 
should, if planted at all, be put where they may be replaced, 
should they fail, without injury to the main features of the 
grounds. 

With the large numbers of parks, arboretums, and exten- 
sive planting on large estates, and especially the experiment- 
stations in all of our States, any one can learn what are 
desirable trees and shrubs for any given locality, and there 
is no need for taking any risk in planting ornamental 
grounds with nntried varieties. 

In selecting the varieties best adapted to one's own 
locality a few visits to some of the above-mentioned places, 
a careful inspection of such as may be found growing in 
the vicinity, and a study of their adaptability to the various 
kinds of soil will enable one to niake a satisfactory selec- 
tion. 

Size of Trees. 

The size to which different kinds of trees will grow must 
be fully understood, although this will vary very much with 
the condition of the soil in which thev are planted. 
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While young they occupy but litfcle space, and the desire 
to have enough planted to give immediate effect of ten leads 
to too close planting. The larger the space to be decorated 
the more and larger trees may be used and the greater 
variety obtained. 

The reader is again nrged to study carefully thie descrip- 
tions given in Chapter X. 

Distance for Planting. 

Specimen trees should never be planted so closely that 
they will touch, even when fully grown; but if grouped for 
the formation of a grove, for dense shade, close planting is 
advisable, and the more closely planted the taller will they 
grow and the fewer will bo the lower branches. 

While of small size it may bo well to plant closely for 
immediate effect, removiug the least desirable specimens 
before they touch so as to mjure the more valuable. 

For avenues, for shade of wulks and drives, the distance 
should be such as to give full development and yet give the 
desired shade. 

If the walk or roadway-space is narrow, the distance 
lengthwise may be much greater than across the space, as 
in Fig. 26. For the large-growing trees, like the elm and 
oak, 50 feet is about the best distance for roadside shade, 
and for the maples, poplars, tulip-tree, etc., not less than 
30 to 40 feet. If shade is desired more quickly than can 
be obtained by full growth, the trees may be set out at half 
the above distances, and then when they come together so 
as to endanger the beauty of all every other one may be 
cut out. The great danger of this practice, however, is 
that we are liable to neglect the desired thinning out until 
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too late. If this close planting is practised, it must be borne 
in mind that two or more trees planted on a given space 
will reqaire more plant-food and more care than one, bnt, 
on the other hand, in very exposed places one may serre 
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OK Walks. 

more or less as a shelter for the others, and thas a better 
growth be obtained than if but one were planted. 

Where to Obtain Trees. 

With the large namber of good nnrseries in the country 
no one need find any difficulty in obtaining good trees for 
planting. Other things being equal, the nearer home the 
trees are obtained the better, as there is a great deal of risk 
to run in buying trees from distant nnrseries on account of 
the danger from injury by delay in transportation. 

If one is skilled in caring lor trees in the nursery, small 
seedlings or grafted trees may be obtained a few years before 
they are needed, and when ready for planting they will be 
in the most perfect condition for successful growth, as they 
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may be dag one at a time and be planted with the least 
possible exposure to the air. The work of planting also 
can then be done at the proper time. 

Much pleasure may be derived from this work in watching 
the growth of the young trees started from seed or very 
young grafted stock, and in training them into proper 
forms. Good trees of the elm, maple, and other deciduous 
trees, and some of the evergreens, may often be dug from 
pastures and roadsides with success and if properly treated 
will make a satisfactory growth. The oaks, hickories, and 
others having a long tap-root and few fibres need to be dug 
around one or two seasons before transplanting, cutting a 
trench 2 feet deep and a foot wide and filling it in with 
good soil. This will cause fine roots to grow and then the 
trees can be successfully transplanted. 

Time for Planting. 

In light land not too much exposed to drying winds and 
in climates where the growth of the trees matures early the 
early fall is the best time to transplant most of our 
deciduous trees, but in places much exposed to sweeping 
winds or in heavy soils much injury is often done to fall- 
set trees by this exposure. 

Except under the above favorable conditions spring 
is by far the most favorable season for transplanting. This 
work should be done as early as possible, but not until the 
soil will work up fine and mellow. 

If possible, the trees should be on the ground ready for 
transplanting at the earliest possible moment, and if ordered 
from distant nurseries the order should be sent in in time 
for prompt and early shipment. If the orders are sent 
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daring the rash of shipment, there are many chances for 
delays, and more injary will resalt from delay at this time 
than if shipped early in the season. If purchased in the 
fall and carefully heeled in in rather light, well-drained 
soil, a considerable part of the trunk covered with soil, and 
the tops protected by pine boughs or some other light airy 
covering, they will keep in perfect condition and be ready 
for planting at the earliest possible moment in the spring. 
Evergreens may be transplanted with success at any time 
of the year from April to December, when the ground will 
work ap fine and mellow, if the weather is moist and soil 
not very dry; but in July and August there is often danger 
from drouth, and in November the ground often freezes up 
before the soil has become fully settled about the roots, 
therefore these months are not so desirable for transplant- 
ing as April, May and June. For transplanting evergreens 
a moist day, just after an abundant rain, gives the most 
perfect conditions. Perhaps the most favorable conditions 
for transplanting evergreens will be found in the months of 
May and June. 

Preparation of the Soil. 

Without a good soil properly prepared no one should 
expect to make newly transplanted trees grow satisfactorily. 
If the land is smooth and free from rocks, the subsoiling 
and manuring done when fitting the land for the lawn will 
be sufficient for a good growth of the trees, but if it has 
not been worked in this way special preparation must be 
given the soil for the roots of each tree. In a naturally 
rich soil, if the subsoil is worked up and partly replaced by 
the surface-soil, and good enriched soil be worked in around 
the roots, a vigorous growth may be expected; but if the 
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soil be poor, some fine compost mast be pat in aroand 
them. 

Unfermented manares in large qnantities, or fertilizers 
coataiaiQg the salts of potash or soda, should never be placed 
in contact with the roots y bat, if used at all, shoald be spread 
on and worked into the sar face-soil. 

The space to be prepared for the roots of each tree should 
be considerably larger than the spread of the roots, varying 
the size according to the soil; the poorer the soil the larger 
shoald be the space that is worked up. 

Digging Trees for Transplanting. 

More trees die from injury received in digging than from 
any other cause, and the greatest care must be exercised in 
this work, as so much of the success in transplanting 
depends upou how well the work is done. Without a good 
root system, no matter how favorable the other conditions 
aroj there cau be but little growth. 

In digging the trees the first thing to be done is to 
remove the surface-soil down to the roots and then to cut 
a trench around the tree at a distance of from 1 to 4 foot, 
according to its size. With young trees, or those that have 
been transplanted once or more, cutting down with a sharp 
spade in a circle around the trunk will be all that is neces- 
sary, when, with the aid of a strong spade on each side and 
a strong man to pull, the tree may be loosened from the 
soil with a good supply of roots. If the trees be large, the 
soil must be removed from the trench to the depth of the 
lowest roots, which will be from one to two feet, and the 
roots be then loosened and freed from the soil, until the 
ball can be lifted from the bole or raised upon planks to be 
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moanted on a stone-boat or low track for moving it to the 
place of transplanting. 

Sometimes this moving can be done best in the winter, 
the trench aboat the tree being dag in the fall and the 
ball allowed to freeze, when it can be more easily handled. 
Bat if proper care is exercised no difficalty need be experi- 
enced in moving large trees either in the fall or spring. 
Trees with trunks a foot or more in diameter may be moved 
if an excavation is made under the root system and a large 
ball of earth is taken ap with the roots. To move sach 
trees requires great expense, and appliances of screws and 
lifting-apparatus for raising and moving many tons of soil. 

Pruning Trees for Transplanting. 

No matter how carefully a tree may be dug many of the 
roots will be injured, and with trees that have been dug 
several weeks, as they often are when purchased from a 
considerable distance, nearly all of the feeding-roots are 
destroyed, and can supply but a small amount of sap to 
replace the moisture that evaporates from the large number 
of branches and buds, so that growth starts very slowly or 
the trees fail entirely. By removing the branches and 
buds in proportion to the injury of the roots a balance is 
created. Considerable heading in of the top should be done 
even if there are but few roots injured and only a small 
surface of branches and buds to be supplied with sap, for 
there will be a much better chance of the remaining buds 
starting, and they will grow with greater vigor than if no 
pruning were done. After a few strong active leaves have 
been grown vigorous new cells will be formed rapidly, 
instead of the weak sickly growth of the unpruned tree. 
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Figs. 22 and 23 illastrate trees properly pruned for plant- 
ing, the dotted lines showing where the cuts should be 
made. 

Pruning too at the time of transplanting is often neces- 
sary in order to start the branches at the desired height. 
If low-branching trees are desired, it is often necessary to 
head them in severely from the top, as in Fig. 19. This 
is especially the case with trees taken from swamps, 
pastures, and roadsides. If all the branches are cut off to 
a "baan-pole" condition, as is often done with very tall 
and top-heavy trees, much care must be exercised that the 
branches do not all come out nearly at one point, as in 
Fig. 24. A leader should always be started, as shown in 
Figs. 18 and 23, and the laterals must grow slowly and at 
considerable distance apart to prevent the formation of 
forks that will split down when the trees are heavily 
loaded with snow or ice. The height at which the main 
branches shall be started depends upon the surrounding 
coDditions. For covering avenues or. walks a height that 
will clear the heads of pedestrians when the branches are 
weighted with rain or snow is sufficient; and for a drive a 
height that will clear any carriage or loaded team that may 
be driven under them is sufficiently high, unless it is 
desirable to get views or vistas under the branches through 
to pleasing objects. 

With trees from the nursery less pruning is needed than 
if taken from the woods or roadside, as their root system is 
generally more compact, owing to transplanting and culti- 
vation; but it will be better to prune as much as is neces- 
sary to start the tree in proper shape, cutting out all shoots 
not in proper position to form the head, and shortening in 
all of the permanent shoots, always preserving and en- 
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couraging a leader whether the tree be naturally a round or 
conical-formed one; but this applies more especially to all 
avenue trees, which should be kept growing most vigorously 
at the centre. In Figs. 22 and 23 the dotted lines illustrate 
where the cuts should be made. All ends of roots that are 
cut off or injured in digging should be pared with a sharp 
knife to facilitate the formation of new roots, and when 
large branches are cut off the wounds should be painted 
over with some waterproof covering, like shellac, grafting- 
wax, or linseed-oil paint, to prevent decay. 

Evergreen trees are not generally pruned much at trans- 
planting, but they will be benefited by some shortening in 
of the end branches, cutting out all but one leader, and 
removing any branches that are not needed to produce a 
symmetrical form. 

Planting the Tree. 

No matter how well the soil may be prepared, how fresh 
the trees may be when received, or how well they may have 
been prepared for planting, if the work of planting is. not 
properly done, they may fail to grow at all or grow so 
poorly as to give little satisfaction. 

Many failures in tree-planting result from the slovenly 
aud imperfect way in which the work is done, and the 
nurserymen are too often blamed for the failures. 

In planting, the roots of all trees should have a fine 
mellow bed of good soil, which should be pressed firmly 
into contact with every fibre, leaving no air-spaces around 
any of them, and every one should be spread out in a 
natural position and so that no two shall touch each other. 
Immediately in contact with these roots good soil should be 
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very firmly pressed, so that new roots will be encouraged to 
start ont at the earliest possible moment. 

The late Peter Henderson, than whom there have been 
few, if any, more successful growers of all kinds of plants and 
trees, tells a story in one of his catalogues illustrating the 
benefit from the firm pressure of the soil about the roots. 
" A lady to whom he had sold some roses wrote to him 
about the condition of her plants after she had spent much 
time in planting and caring for them, stating that only one 
out of a dozen had lived, and that one her husband, who 
weighed 240 lbs., had accidentally stepped upon soon after 
planting." It is also sometimes said that the '' heaviest 
man or the one with the largest feet is the best man to 
plant trees." 

Too much pressure may be given to the soil above the 
roots in planting, but generally the error is in the opposite 
direction. To crowd the soil under and around the roots and 
press it firmly, a pointed stick is often better than the foot. 

In planting, the tree is placed in the hole at the same 
depth it grew in the nursery if the soil is of the same char- 
acter, a little deeper if it is lighter, and perhaps a little 
nearer the surface if heavier, and after carefully spreadiug 
out the roots it is ready for the covering. Only fine, mod- 
erately rich soil should be used for filling in around the 
roots, and this should be carefully worked into place with 
the hands and firmly pressed, until all the roots are 
covered two or three inches deep, when the work may be 
completed by treading down and tamping, taking care that 
the bark of the roots is not injured in the process. 

After the fine soil to the depth of three or four inches 
is firmly pressed in place that remaining is thrown loosely 
on top and not trodden at all, thus serving as a mulch. 
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When the soil is compacted on the sarface, it is in condition 
to rapidly carry off the moistare, bat if it is light and 
mellow its capillary condition is broken up and the moisture 
cannot escape. 

Watering at Planting. 

If the soil is fairly moist and firmly pressed abont the 
roots, there is no need of applying water to the roots of 
trees at planting; bat if in a very dry state, water may be 
ased in the hole before setting the tree, filling it ap several 
times, and after it settles away put the tree in place. 
Another very good way of watering in a very dry time is, 
after the roots have been covered with three or foar inches 
of soil, if water is filled in two or three times and be allowed 
to settle away, and then the surface-soil be filled in light 
and loose, better results will be obtained with a few pail- 
fuls of water than if large quantities is used on the surface 
after the tree is planted. Little benefit can result from the 
application of water to the surface after planting unless a 
large quantity is used, so as to saturate the soil down to the 
roots, for the diffusion of water through the soil when 
applied to the surface is so slow that it will take a long 
time to obtain this result; besides, this surface-water! ug 
compacts the soil so that after it is done the moisture 
escapes more rapidly than before. This evaporation after 
watering may in a measure be prevented, however, if the 
surface-soil is stirred up with a fine rake two or three inches 
deep, the fine soil serving as a mulch. 

Mulching. 

Many newly planted trees start into growth in the early 
summer and then from lack of moisture fail to grow. 
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Where water is not available a malch of some coarse organic 
matter, like straw, meadow hay, corn-stalks, fine brash, 
weeds, or even planing-machine shavings or spent tan-bark, 
covering a little larger area than the size of the hole in 
which the tree was set, will aid in keeping the moisture 
from escaping. This shoald not be pat on more than 
two or three inches in thickness, for if too thick it 
caases the roots to grow near the surface, when they would 
be liable to injury during the winter or in extreme dry 
weather. 

Keeping up an After-gfrowth. 

When the trees are planted, it must not be expected that 
the end of one's work has come, for unless the soil is 
naturally very rich or is made so by heavy manuring trees 
will not continue to grow without some additional plant 
food each year. When planted on the lawn, if the grass is 
clipped once or twice each week and liberally dressed in the 
fall or spring, little or no further fertilizing for the trees 
may be needed; but even under this condition a mound of 
manure banked against the trunks before the ground freezes 
in the fall will be of great protection to the collar or crown 
of the roots. This method of manuring trees in poor soil 
is advisable, a liberal supply being used, and in the spring 
spreading it around on the lawn about the trees. Com- 
mercial fertilizers, like ground bone and potash, fish and 
potash, or even the specially prepared fruit-tree fertilizers, 
may be successfully used. 

The Arrangement of Trees. ^ 

Trees are arranged or grouped together in ornamental 
gardening to accomplish the following results: for shelter 
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from cold winds, for screens to shnt oat objectionable views, 
and in groups alone or combined with shrubs for ornamen- 
tal effect or to serve as a background for or setting to the 
house, thus completing or finishing the home-picture. 

TREES FOR SHELTER. 

Scarcely a .ocation can be selected where there is not 
some point that needs protection or shelter from prevail- 
ing winds or from storms, and generally only those trees 
that are very hardy and provided with an abundance of 
thick tough foliage should be used. They are more com- 
monly planted on the north or west exposure, and should 
be set as closely as possible and have them^row to a good 
degree of perfection. If immediate shelter is needed, close 
planting may be advisable, but the surplus trees should be 
removed as soon as they begin to interfere with the perfec- 
tion of those desired for permanent growth. It is always best 
to plant those that are the most desirable for permanent 
growth at the proper distance for full development, and 
then arrange the more temporary kinds so that they may 
be finally cut out. In this work, as in all grouping of 
trees and shrubs, it is best to obtain as much contrast and 
variety of form and color as possible, and yet have a 
pleasant blending of all the characteristic features. 

Evergreens are generally planted for purposes of shelter, 
as they hold their foliage during the winter, though a mix- 
ture of deciduous and evergreen trees will give the most 
satisfactory picture. The evergreens, especially vvhen 
massed, produce a, sombre effect, which is lightened and 
relieved by the introduction of some deciduous trees, like 
the birches, golden willows, etc. 

The larger and more stately trees should be set at the 
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border of a comer gronp, or, as in Fig, 37, in tte centre ot 
isolated groups, tbe smaller or more graceful and orna- 
mental kinds being groaped abont them, and if possible bo 



Fig. ST.— Large- gbowino Thbbb Arranobd in Centkk of 
Guoupa. 

that there may be a gradual diminution in size at all points 
of view from the centre to outside of the group. 

The size of the trees to be used must vary with the 
extent of the grounds on which they are planted and the 
height of the desired shelter. On very small lots a single 
large tree with a few smaller ones grouped around it will 
afford much shelter. 
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TREES FOB SCREENS. 

The nsefal and ornamental may be combined with^ood 
eflEect in grouping trees for screens, i.e., to cut off objec- 
tionable views or to enhance the beauty of desirable ones. 
The same rules should be observed in their arrangement as 
in planting for shelter. The effects to be obtained in this 
kind of grouping are many. Unsightly objects viewed 
from the house may be covered or hidden from view, as well 
as objects on the grounds that it is desired to screen from 
the house or from public view, as the clothes-yard, stable 
and other outbuildings, etc. The quiet retreat where one 
may be away from the public gaze is a feature to be desired 
in every more or less thickly settled community, but the 
great mistake often made of planting a close hedge or screen 
around the entire grounds, shutting off all view from both 
inside and outside, should be avoided. 

The ornamental features of our grounds should be made 
with the view of adding as much of beauty and comfort to 
them as possible, and if we succeed in creating anything of 
beauty or comfort others are entitled to share it with us to 
the extent at least of looking upon its beauty. 

Grouping for Ornamentation. 

When neither shelter nor screens are needed, ornamen- 
tal trees are planted as a setting to the buildings or for 
the decoration of the grounds, and in this work much 
knowledge of the various forms, colorings, and distinctively 
characteristic features of trees is needed. The more one 
studies trees and shrubs and their artistic grouping the 
greater will be his success. 
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Bat in this grouping the effect both of shelter or screens 
and of beaaty may be obtained by caref al stady of materials 
and their skilf al arrangement. 

KATTTRE AS A GUIDE. 

In nature we sometimes find mosfc beautiful illustrations 
of the grouping of trees, on knolls, in the shady dell or 
open field, and much may be learned by following this most 
versatile teacher. In many cases, however, art can improve 
upon nature. We can improve upon most of the effects we 
find about us by providing the best possible conditions of 
soil and surroundings for the development of each specimen. 
We can collect from all quarters of the globe the most 
beautiful of her treasures, and make each specimen of a 
group grow to its greatest perfection, which seldom occurs 
in nature's grouping. We can create nothing, but we can 
use all of nature's blessings so that beauty and good may 
be the result. 

# 

TOO CLOSE PLANTING. 

One of the greatest mistakes made in grouping ornamen- 
tal trees is too close planting, as has been suggested on 
a previous page, and unless immediate results are desired 
each specimen should be given space sufficient for its fall 
development. In this work as much variety is desirable 
as it is possible to obtain and at the same time secure 
harmony of forms and colors. (Fig. 55.) 

RULES FOR GROUPING. 

1. Oroups of trees of similar characteristics should gen- 
erally be avoided unless the place is of large extent. If 
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we plant all conical trees, like the spruces, larch, Lombardy 
poplar, fastigiate oak, etc., all low-growing spreading trees, 
all trees with yellow foliage or those with purple foliage, by 
themselves, we do not get as pleasing resalts as if a variety 
of forms, colors, and sizes are used and are arranged in a 
natural and artistic manner. In Fig. 27 we have a very 
pleasing arrangement of large and small trees and shrubs, as 
well as a pleasing blending of forms, each placed so as to 
bring out the peculiar features and all producing a pleasant 
picture. In Fig. 31 is illustrated the grouping of trees and 
shrubs along the borders of a walk or a curved roadway, in 
which vistas are left open. The larger and heavier trees 
are grouped in the centre and the smaller ones around them. 

2. As in the arrangement for shelter or screens, so in 
the ornamental groups the tallest trees and those most 
spiry will be more pleasing if grouped in the centre 
or background, with the lower, more rounded or graceful 
kinds placed in order of size, keeping in mind, of course, 
variety and contrast, and yet securing harmony of colors as 
much as possible. Trees with very heavy or dark foliage 
should not be planted by the side of those with light, 
feathery or very fine foliage, but something of an inter- 
mediate tone should be introduced between them. So a 
very small tree should not be planted close up to one of 
large size if its branches are carried high, but if the branches 
come to the ground with a broad slope, as in Fig. 27, both 
a distant and close planting will be pleasing. 

3. The trees having the greatest individual beauty should 
be put in such position that their beauty will be enhanced 
by having a good background or a good setting. Thus the 
appearance of a purple-leaved beech will be improved if 
planted in front of or in the angle formed by silver mapleft 
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and golden poplars. The foliage of trees like the golden 
poplar, maple, or elm will be injured in effect if planted in 
contrast with trees of a blaish or very glancons color, while 
trees with showy flowers will be made more conspicnoas if 
planted with a mass of dark-colored foliage for a bat^k- 
ground. 

4. Specimen trees, i.e., those that stand oat on the lawn 
conspicuously, should be those of characteristic beauty. 
The oak has the characteristic beauty of strength; the elm 
that of graceful, arching form; the purple beech, Nord- 
mann's fir, and the Colorado blue spruce great beauty of 
coloring; the cut-leaved weeping birch and Japanese weep- 
ing cherry the beauty of graceful, flowing outline; and each 
and all of the more common ornamental trees have some 
characteristic beauty which it should be the study of the 
landscape artist to bring out in grouping them together. 

5. Groups should not be planted so as to present a too 
solid appearance, and if arranged so as to give each speci- 
men its proper distance and setting there will be little 
danger of this result. To still further lighten up a group 
that has a tendency to too much compactness, small isolated 
specimens in the lawn at a little distance from the outside 
tree may be planted, as shown in Figs. 27 and 28. 

6. Where the surface of the lawn is rolling, instead of 
arranging the trees, as in Fig. 29, much better effect will be 
produced by dividing the group, as shown in Fig. 30. In 
this way a much smaller number of trees will give more real 
beauty to the grounds than if all were planted in a line or 
a close group. 

7. When planting along walks or drives, an effort should 
be made to group as naturally as possible and, if the 
carve of the walk or drive is made to extend around and 
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beyond what seemB to bo the natural and direct line of 
travel, to so place the trees or shrubs as to overcome the 



FiQ. 38.— Shall Trkbs ok Smtima on Bobder of Gboijfs. 



Fig. 39 —Trees Set in Too Formal Manner. 



Fia. 30.— TuEKS Set ih Natdbal Groups. 
feeling that a greater distance is being travelled to go from 
one place to another than is necessary, A very good idea 
of this groaping is shown in Frgs. 31 aw^ 33. 
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Fig. 31.— Tbebb and Shrdbs Giioupkd Along Walkb and 
Dritb& 



— Tkees and SEntiTBs Orodpbd Along Wales AKD 
Pbivss. 
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— Trabs and Shrubs Fi.antbd Alono RADiATiNa L 
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8. Viataa or openings shoald be provided wherever inter- 
esting objects or views are presented, and the arrangement 
of trees and shrnbs be In radiating lines, as shonm in Figs. 
33 and 34. In thic manner vistaa or pleasing views may 
be arranged from the prominent points of the konse, as 
from the verandas, bay windows, or piazzas, from various 
points on the lawn, and the planting may be so made that 
the pleasing featares of the groands may be enjoyed by 
those outside. Considerable skill will be required sometimes 
to afford a screen at certain points from an intrusive pnbiic, 
to open views to others, and at the same time to secure 
the best of the outside beauty to the occupants of the honse. 
Very pretty views or vistas are shown in Fig. 13 and in the 
frontispiece, at the left in both pictures. 

9. If the groups are planted near the house, trees or 
shrubs of small size will often cut off objectionable views 
which would require mnch larger specimens if planted at 
greater distance, as shown in Fig. 35. In case of large trees 



P^o. 85. — Effect of Screen Tbebb at Differbnt Dibtasces 
FROM House. 

near the dwelling vistas may be obtained from under the 
branches, and a tree well headed up gives an abundance of 
shade and at the same time a good circulation of air, wh'ch 
are very desirable during the hot summer months. 
10. The beauty and comfort obtained in all this work of . 
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groaping depends very largely upon how carefully every 
point suggested above is studied and viewed from all sides, 
and how fully the planter understands the height which each 
of the species planted will attain under different conditions 
of soil, exposure, etc. ; for while the trees are young the vis- 
tas and covering may be just right, ifc may take but a few 
feet of growth at one side or above the group often to hide 
from view some of the most beautiful features of the place. 
11. Oroups of trees are generally in good taste planted 
on both sides of a walk or drive at the entrance from the 
street, Fig. 36. Arranged in this way they serve to mark 
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fto. 36. — Tbbes and Shrubs Grouped at Gateway or Opening 

OF Walk or Drive. 



the exit or entrance in a definite way when seen from a dis- 
tance or during the night-time. 

12. Corners or abrupt angles in the boundary-line may 
be filled up with trees and shrubs so as to present a most 
pleasing effect, not secured if these features are left with- 
out decorations. 
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13. In natnre ve often find most beantif al gronpB of trees 
on the tops of rounded sarfacea which we may well copy in 
this particular where Buch featnres of Burface are found. 
This point is shown in Figa. 3? and 38, and if, as in these 



Fig. 87, — Tkbbb ahd Shciubs Gkodpud at Cbowh of BouiniBD 

SonKACEe. 



I'lo. 8^.— Treeb and Shbubs Qbodfed on a BocimBo Sobtaob. 

illnstrations, some picturesque or strikingly beautiful tree 
is planted in the group it is sure to attract attention. 
14. To cover up or to break the monotony of a straight 
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line of trees, a hedge, or a bank wall, trees and shrabs may 
be grouped in a more or less irregular yet artistic manner 

some distance away wifch very pleasing effect. 

15. In the grouping of trees and shrubs there should be 
an effort made to obtain yistas of as great extent as possible 
in one or more places. By such an arrangement even small 
places will appear of much larger extent than if only short 
vistas within the grounds are provided, and more pleasing 
to the eye from the fact that a greater variety of objects 
may be seen at once. 

16. Ornamental grounds will be pleasing in proportion 
to the number of beautiful pictures presented. If all parts 
are seen at one time, interest is soon satisfied. It is possi- 
ble, however, to provide very many pleasing features on 
places even of small extent if the foregoing rules are care- 
fully studied. 



CHAPTER V, 

SHRUBS. HEDGES, AND HARDY CLIMBERS. 

Shrubs may serve nnder some conditions, e.g., on small 
places, the purpose of screens when planted near the baild- 
ings, or near the street when the land slopes upward toward 
the house, but in very few places can they be used for 
shelter. They are especially adapted to add finishing 
touches and cause a blending between the trees and lawn 
or for massing in ornamental groups on small grounds. 

They present a much greater variety in form, size, and 
color than the trees. Among them we have the most 
beautiful colors and variegations of foliage, the most beau- 
tiful grace of outline, and the greatest variety of forms and 
colors of blossoms, coming on more or less from the earliest 
spring to late summer or early autumn, which afford material 
for the most beautiful effects. Being small they will give 
a much greater number of forms and colors on places of 
limited size than can be obtained from the use of trees. 
For description of shrubs see Chapter XII. 

Preparation of Land, Planting, Grouping, etc. 

The preparation of the land, the pruning preparatory 

for and the planting of shrubs, are so similar to those 

required for trees that directions need not be repeated here. 

The same rules also as for trees should be followed in regard 
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to individaals or groaps as to distance, bleading of colors 
and forms, etc. 



TWO METHODS OF GROUPII^G. 

Two methods of grouping are commonly practised, i.e., 
1st, the groaping of many flowering yarieties in one mass 
whereby some kinds may be in bloom afc all times from 
April to November, and 2d, the arrangement of large 
masses of one species or variety together so as to produce 
very marked effect. The former will generally give the 
most satisfaction on small grounds, but on places of consid- 
erable extent the most pleasing results will be obtained 
by planting many specimens of one kind in a group. For 
example, large groups of Forsythias, Spiraea Van Houttii, 
Hydrangea paniculata^ Japanese snowball, etc., arranged in 
large masses, present beautiful views and strong contrasts 
that cannot be obtained in any other way. 
. At the entrance of the grounds, as in Fig. 36, beside the 
walk or drive, or at their forkings, as in Fig. 39, groups of 
shrubs fix the attention on the change of direction, and we 
pass on or change from one walk to another less conscious 
of the change of direction than if only the plain walk was 
before us. 

Another use of shrubs may be found in their serving to 
give a reason for abrupt changes of direction or the 
termination of a walk, as shown in Figs. 40 and 41, and 
also to make a curved walk on small grounds appear the 
most natural and the shortest distance between two points, 
as in Fig. 31. 

Change of curves in walks are made to appear more 
natural if the borders arc more or less decorated with shrubs 
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Fig. 89.— Thbeb and Sebxtbb OBoxn>BD at BBAMOHitici or Walk 
OB DmvB. 




Fts. 40. Pio. 41. 

i. 40. 41.— Trkkb and Shbubs Grouped at End or Tubh or 
Walk. 
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at points where there would be a temptation to cut across 
to shorten the distance, as in Fig. 31. They also serve to 
cover up and break the monotony of the walk by obscaring 
changes until it becomes necessary for one to make the turn 
to reach one point or another. A combined group of 
trees and shrubs illustrating the shrubs planted a little way 
from the trees is shown in Fig. 34. 

phuning of shrubs. 

In pruning shrubs they should be allowed to take their 
most natural and perfect form; and, when branches become 
old and weak, they should be cut away from the inside, 
thus thinning out and allowing new shoots to grow to take 
their place, as at a. Fig. 47. 

The practice of shearing shrubs on the outside only, 
without thinning out any of the inside branches, cannot be 
too severely condemned, for it not only gives them an un- 
natural form in which there is little or no beauty, but it 
causes an increase in the number of small and imperfect 
shoots at the ends of the branches, thus shutting out the 
sunlight and resulting in a very imperfect growth, that 
produce very few, if any, flowers. 

The best blooms of some kinds of shrubs are borne on 
wood of two or more years' growth, and the annual 
pruning often destroys much of this growth and forces the 
shrub to make wood at the expense of blossoms. In the 
case of the Hydrangia and Hibiscus, however, which 
bloom late in the season and from the new shoots, annual 
pruning of the old wood will result in larger and better 
flowers. Early-blooming shrubs, like the Spiraea, Weigelas^ 
Porsythias, lilacs, Exochordia, etc., may be trimmed in 
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early summer just after blooming with the best results; 
while the Hydrangea^ althea, and clethra, etc., should 
be pruned in fall, winter, or early sprmg. If left a long 
time unpruned, whether in groups or planted singly, 
most shrubs become irregular in form and. lose their 
beauty. 

By careful pruning and proper arrangement beds or 
groups of shrubs may be made to keep as good form and 
appearance for many years as if newly planted. The larger- 
growing shrubs should be planted in the centre and the 
smaller ones on the border of the groups, each kind thns 
showing its natural size and beauty if given space for full 
development. 

Hedges.'*' 

The arrangement of trees or shrubs in the close form 
of the hedge is under some conditions desirable and can 
often be done with pleasing effect, though generally only 
the very low hedge — one to three feet high — can be con- 
sidered decidedly ornamental. 

For the complete seclusion of the nursery and play- 
ground, the clothes-drying yard, etc., or where the space 
is very limited, the large hedge is sometimes allowable. 

PREPARATIOK OF LAND. 

To make a satisfactory hedge, the ground is to be as 
well prepared as for the growth of trees or shrubs under 
any other conditions, and as the plants are set out more 
thickly than where groaped for ornamentation, it should 
be made richer by an additional supply of suitable plant- 
food. 

* See description of hedge-plants, page 219. 
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AVOID CLOSE PLANTINa. 

One of the greatest mistakes made in planting hedges is 
in the distance at which the trees or shrabs are planted. 
When set one foot apart or less, as is sometimes practised, 
if the kinds of plants ased naturally gro«v' to large trees, as 
with the hemlock, sprace, arbor-vitad, honey-locnst, etc., 
some of the plants will grow moro rapidly than the others, 
some will die oat, and all will be serioasly injured by the 
attempt to grow them in so contracted a space. The dis- 
tance best for planting mast vary with the variety, but they 
should have room enough to enable them to make a suffi- 
cient growth to keep them in a healthy condition. Norway 
spruces, hemlocks, large forms of the arbor- vitaes, honey- 
locusts, etc., should be planted five feet apart at least, and 
be forced to spread out and grow laterally by cutting in at 
the top until strong main branches are formed near the 
ground. If immediate effect is desired, small plants may 
be set closely, and when they touch be transplanted again 
with a little greater distance between them or every other 
one be taken out. In this way, if plants are set over only 
one half of the line desired at first, as they crowd the line 
can be extended at less expense and with better results than 
if the whole distance were planted at once with trees of 
larger size. 

BEQUIBEMEKTS OF A PERFECT HEDGE. 

The first requirement of a perfect hedge either for beauty 
or for a perfect screen is numerous main branches close to 
the ground^ and at transplanting, unless the plants have 
been specially prepared in the nursery, they should be cut 



82 



LANDSCAPE OABDEKIKG. 



back severely to encourage this condition of growth. It is 
not often possible to obtain hemlocks and spraces in proper 
condition for a perfect hedge, they not having been cut 
down while small, and they cannot be so severely praned as 
can the deciduous trees; but the honey-locust, Japanese 
qaince, buckthorn, privet, etc., can and should be cut down 
to within six inches of the ground at planting, even if of 
large size, and be kept low until sufficient strong lateral 
branches are developed to insure a close and healthy growth 
near to the ground. This may seem like severe treatment, 
but, as all trees or shrubs when planted closely tend to grow 
only at the top, in no other way can a perfect hedge be 
made that will grow a long time without becoming broken 
and irregular from dying of the branches. After the 
necessary lateral growth has been obtained the top should 
be cut a little higher each year until the proper height has 
been reached. The point at which to cut and the results 
of this pruning is illustrated in Figs. 42 and 43, the dotted 




Fig. 42, Fig. 48. 

'Fig. 42.— Illustrates Cutting Back op a Hedge. 
Fig. 43. — Illustrates Results of Cutting a Hedge. 

line a showing the point of first pruning. The effect of 
this pruning is shown in the throe trees at the right; the 
line a' showing the second pruning. 
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POBM OF HEDQE8. 



Of the many forms in which hedges are pruned, a satis- 
factory and permanent growth will only be obtained by the 
triangular or conical shape, Figs. 44 and 45. When the 





Fio. 44. Fio. 45. Fio. 40. 

Figs. 44, 45.— Correct Form of Hedges. 
Fig. 46.— Incorrect Form op Hedges. 

Bides are praned perpendicularly, as in Fig. 46, there can 
be but little growth except at the top, as at a; while in the 
conical or triangular form the tendency will be to grow 
upward from all points along the sides, as in the above 
figures, the sides being thus kepfc.well covered with foliage 
and new growth. 

PRUNING HEDGES. 

As in pruning specimen shrubs, continual shearing at 
the ends will cause a more or less close, defective, and 
unhealthy growth, and here and there over the hedge weak 




Fig. 47.— Where Cut should be Made in Pruning. 

branches should be removed at considerable distance toward 
the inside, which, as shown in Fig. 47, a, will result in new 
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shoots from near the centre of growth and thus the vigor of 
the plant will be renewed. A hedge pruned in this way 
may not present qaite so solid an outline, but it has a more 
graceful appearance, and will keep in a healthy condition 
much longer than when pruned only at the ends of the 
branches. 

TIME FOR PRUNING HEDGES. 

If it is desired to check the growth, as when the hedge 
has reached the desired height, the pruning should be done 
in June or July; but if more growth is desired, i.e., while 
the hedge is in the formative stage and to produce a lateral 
growth, the spring, just before growth begins, is the best 
time for pruning. 

IMPLEMENTS FOR PRUNING. 

For the preliminary pruning of cutting out branches from 
the inside the common hand pruniug-shears and a large 
pruning-knife are all that is needed, but for giving per- 
manent finished outline the long hedge-shears are indispen- 
sable. To obtain a true outline, strong twine stretched 
very taut and held in place by stakes is the simplest and 
most satisfactory method. If the surface of the ground on 
which the hedge is grown is curved, the top line of the 
hedge should take the same curve, thus making it the same 
height throughout its length. 

A MIXED HEDGE. 

Hedges of flowering shrubs, where the flowers are the 
most desirable feature, should be pruned as directed for 
other flowering shrubs, but the close solid hedge cannot be 
obtained by this method of pruning. 
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ADAPTABILITY OF SOIL AND LOCALITY. 

As with trees and shrubs under all other conditions, the 
different varieties used for hedges will only succeed under 
proper conditions of soil and exposure. Thus the hemlock 
will only succeed when planted in a moist cool soil, in a 
cool yet somewhat sheltered location. The arbor-vitaes and 
all other evergreens are also often seriously injured if 
planted where exposed to extremely hot sun, heavy winds, 
or where passers-by will come in contact with them when 
frozen. The pines and spruces will grow well in light land. 

Most of the deciduous trees and shrubs used for hedges 
succeed better in exposed places than the evergreens and 
under more varied conditions, but each must have a suit- 
able soil to grow to the greatest perfection. Almost any 
soil may be so changed at little expense as to be adapted to 
the needs of most kinds of hedge-plants. If the soil is too 
light, liberal dressings of stable manure or other orgtKnic 
matter will enable it to retain moisture sufficient for a good 
growth. If very heavy, sand or gravel worked into the 
soil will make it more light and porous. If very wet, 
thorough drainage will remedy this defect. 

The annual dressing of manure or fertilizer recommended 
for trees and shrubs should be put about the trunk of each 
plant before the ground freezes, and all leaves and rubbish 
that will attract mice or other vermin be removed before 
the ground is covered with snow. No weeds or seedling 
trees or shrubs should be allowed to get a foothold about 
the hedge, and in very much exposed places a protection of 
pine boughs during the winter will be found very beneficial 
until the plants have become fully established. 
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Hardy Climbing Shrubs.'*' 

The part that hardy climbers play in the landscape or 
ornamental art is often very important. As a sammer 
covering for verandas and arbors nothing possesses so much 
natural beaaty. They sapply the beaatif al green so pleas- 
ant to the eye, and by constant evaporation of moistnre from 
their leaves produce a cool shade that no artificial material 
can sapply. Some of them possess most beautifully cut or 
shaded foliage, while others produce most beautiful flowers, 
and when once planted they grow on for many years with bat 
little care. Some of them, like the wistaria, Aristolochia, 
Actinidia, bittersweet, etc., will twine about large pillars 
or other supports, some will sapport themselves to brick or 
stone walls by their suckers, while many, like the clematis, 
etc., require the sapport of the trellis, the single wire, or 
the wire netting. 

If grown too abundantly or trained too closely to the 
building, vines often render the dwelling damp and un- 
healthy and cause rapid decay of the woodwork. 

As to cultivation, they require the same care and fertility 
of soil as recommended for upright shrubs. Fig. 48 shows 
a vine-covered cottage in June, Fig. 49 the same in April. 

PRUNING OF CLIMBERS. 

In addition to the pruning required to keep climbing 
vines within proper limits, which can be largely done by 
pinching and light clipping during the sammer, they 
require in some cases the cutting back of the old wood of 
the laterals in order to produce fresh clean shoots and 

* See description of bardy climbing sbrubs on page 31 8. 
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foliage, and in other cases the heading in of the young wood 
to encourage development of the blossom-buds. In a few 
cases winter protection should be provided by tying straw 
around them or covering them with matting. Any cover- 
ing of this kind, however, unless very neatly done detracts 
from the appearance of a veranda or arbor and should be 
avoided if possible. 

Hardy Herbaceous Plants.* 

No class of plants affords more beauty and pleasure for so 
little expenditure of labor and money as the hardy her- 
baceous plants. They are especially adapted to small 
places, and with a background of low trees or shrubs some 
very beautiful pictures can be formed. As with shrubs 
and trees, some kinds require special conditions of soil to be 
grown successfully, while others succeed on a great variety 
of soils. Most of them will grow a long time in one place 
without renewal of soil, but some of them need dividing 
and transplanting every three or four years to insure the 
most vigorous growth and the best flowers. 

They may be arranged in groups of the same kind, or in 
mixed groups, as may be desired, with good effect; but on 
large places generous groups of one kind with striking 
characteristics will be the most satisfactory, while on small 
places the mixed arrangement may, perhaps, give the most 
pleasure. 

Tender Foliage or Flowering Plants, f 

For many years past it has been the fashion to grow, 
more or less largely, brilliantly colored foliage or flowering 
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*See list of Lardy herbaceous plants on page 222. 
f See list of bedding- plants on page 24% 
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plants in large masses; and while the pleasure obtained by 
the growth and study of these plants is often very great, 
the effect produced is sometimes not quite in keeping with 
the quiet beauty of the refined home. It often partakes 
more of the nature of ^^ loud dress," much avoided by all 
people of good taste. Gaudy pattern-beds covering large 
areas standing out conspicuously on the lawn with nothing 
to cause a blending of color cannot be considered in good 
taste, but if placed so that more moderate colors grouped 
near may tone down their intensity they may not be ob- 
jectionable. 

Small groups of the more brilliantly colored foliage-plants 
or of those with beautiful flowers placed in retired nooks 
with a good backgroand, along the borders of walks, or 
close up to the veranda with a good extent of lawn often 
add brightness to a scene that can be produced in no other 
way. These bedding-plants, well started under glass, pro- 
dace effect during the entire season which cannot be 
obtained from perennial plants or shrubs. They often show 
color or begin to bloom soon after setting out and continue 
until cut off by frost. 

They are comparatively inexpensive if purchased from 
the commercial grower ,^ or many of them are easily and 
cheaply grown with only the facilities of a small hotbed or 
a few sunny windows. 

Intricate figures and designs often seen in public grounds 
and large estates should not be attempted on small places, 
for, besides being unsuited to such limited areas, they will 
detract from other features whatever of beauty they may 
possess. 



CHAPTER VI. 

WALKS AND DRIVES. 

Good, dry, and smooth walks and drives are a necessity 
for comfortable getting about on either the home or public 
grounds, bat they can in themselves add nothing to the 
naturalness or beauty of any place. One of the first points 
for consideration, after the house and outbuildings have 
been located and built, is how to get to and from them, or, 
in other words, where shall the necessary walks and drires 
be located. 

If we could always walk or drive on the velvety grass of 
a good lawn without getting our feet wet or killing the 
grass, gravelled or concrete walks or drives would not be a 
necessity, we should save much expense, and the beauty of 
our grounds would be greatly increased; but we can do 
neither of these, and walks and drives are therefore, from 
this point of view, a necessity. 

A properly located walk or drive, however, may be made 
an attractive feature, as it invites us by its smoothness and 
dryness to walk or drive over it to the house, or from the 
house to our daily toil or pleasure. It adds an air of 
comfort and hospitality to the home that without it would 
seem cold and inhospitable. 

Walks and drives in themselves add no beauty to grounds 

devoted to the growth of choice trees, shrubs, and plants, 
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and, as they are annatural features of the landscape art, 
only sach should be made as are actually required by those 
who frequent the grounds. Besides, a good walk or drive 
is expensive to construct, and requires constant attention 
as to border and surface to keep in good condition. 

Location of Walks and Drives. 

The location of walks and drives should be where they 
will be most convenient, and as nearly as possible give the 
shortest distance between the points to be traversed, and 
yet, unless the distance is very short, the straight line 
should be avoided. 

Graceful curves, taking one from place to place about 
one^s grounds, give the idea of quiet and leisure that is 
conducive to the study of beautiful objects about us; and 
by a little variety of material and skill in the arrangement 
of it in ornamenting the borders of walks, thus obliging us 
to move out of the straight line to reach a certain point, 
we may not be conscious of the fact that the curved walk 
is any longer than a straight one would be, and much 
beauty is gained. This is illustrated in Fig. 32; were it 
not for the groups of shrubbery along the border there 
would be a feeling of restraint at going over so much dis- 
tance to reach a point directly ahead, but we are attracted 
in part by their beauty to pass among them, and, being 
between us and the objective point, the feeling of restraint 
disappears. 

There should always be a walk leading more or less 
directly to the main entrance of the house; and where a 
drive must also be provided to the front door and to reach 
the stable, if space is limited, the two may be combined 
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for more or less of the distance by making that part along 
the side of the drive intended for the footpath (see Fig. 
50) with a little finer gravel or by paving or concreting it. 





Fio. 60. Fia 61. 

Fig 50.— Combined Walk and Drfve. 
Fig. 51.— Semicircular Walk or Drive. 

Where the groands are small and a "turn around" is 
needed, this plan is often followed, thus preserving more 
of the lawn for ornamentation and reducing the cost of 
construction and care. 



Direction of Walks and Drives. 

The direction of the walk leading from the house to the 
street should conform to the needs of the occupants. 
Thus, if the direction of travel is equally to the right and 
left from the street entrance, the walk should run nearly in 
a direct line from the main entrance of the honse to the 
street, as in the dotted line Fig. 51, or in a semicircular 
direction, as in the same figure; but if the direction of 
travel is largely to the right or left, then the drive or walk 
can be directed to the right or left at the entrance, as 
desired. 

Width of Walks and Drives. 

The width of the walks and drives mast vary with the 
amount of usage. If there is much passing to and from 
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the hooBe, the walk may he made from 5 to 6 feet wide, so 
that two or three persons ipay walk abreast or pass each 
other readily; hut if two persons wonld not be likely to 
meet frequently, a width of from 3 to 5 feet would be suffi- 
cient. For a drive where only one team would pass over 
the road at a time 8 to 10 feet is sufficient width; but if 
two teams must frequently pass over it at once, 15 to 18 
feet will be none too great a width. Tiie walks and 
drives, however, ought not to be wider than are absolutely 
needed, for the wider they are the more they detract from 
the ornamental features of the place and the greater will 
be the cost of construction and maintenance. 

Obtaining the Curves. 

Too much care cannot be exercised in laying out and 
forming the curves of walks and drives, for when completed 
with a proper foundation it is difficult to make a change 
of location or direction except at large expense. 

Most inexperienced persons find some difficulty in obtain- 
ing graceful and proper curves, but to the professional 
landscape-gardner it is a simple matter. 

The point of start and termination must be decided upon 
and also the prominent features that may be brought to 
view along its course. The walk should be made to pass if 
possible where pleasing features will be seen, and not where 
those of an unpleasant character will be brought to view. 

Many means are employed to obtain the desired curve. 
If an engineer is employed, this is quickly and very accu- 
rately done with surveying-instruments ; but for all ordinary 
work it can be done with sufficient accuracy by the eye, 
setting up small stakes at regular intervals, as in Fig. 52, 
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and sighting along until the line is covered (the more abrnpt 
the curve the closer the stukes mnat be set), then viewing 
the stakes backward and forward once or twice, changing 
here and there autil a satisfactory carve is obtained. The 
desired width at all points is then obtained by meaanring 
the same distance from each of the stakes to the opposite 
aide of the walk. On large grounds a carriage driven 
rapidly and skilfully over the surface will make very 
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regular and graceful carves. The bicycle also may be 
brought into use for this work, or a stiff rope or rubber 
hose laid on the ground and moved until the desired curve 
is obtained, the mark to be made by pressing it into tbe 
soft soil with the feet, or if in grass the cnrve made in the 
above way may be located by setting up small stakes at fre- 
quent intervals along the line of rope or hose. After the 
curve is laid out permanent stakes should always be set 
firmly enough so that they may not be moved until the 
work of grading, filling, trimming, and smoothing off ia 
completed. 
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C<«8traetion of SriveB and Wslkt. 

A good walk or drive cannot; be made on a poor fonnda* 
tioD, any more than a bridge or a hoiise. A foandation 
must be provided that will not allow of settling unevenly 
by the action of frost. Standing water under the walk will 
also cause uneven settling, and one of the first steps to take 
in providing for the foundation is the removal of any 
surplus water. If not naturally underd rained, a tile or 
stone drain should be laid not less than 3( feet below 
the surface, and if the land is very wet and the walk wide 
a line of tile on each side, Fig. 53, may be Decessary. On 
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a side hill a deep-laid drain on the upper side. Fig. 54, a 
little distance from the walk will often be more effective 
than it laid directly under it. If ihe whole lawn is well 



Fid. 54.— Sectioit or Walk ob Drive ok Siqb Hill. 
nnderdrained, no other drainage need be provided except 
that obtained in construction. 

To provide a walk that shall be dry at all times and 
especially after very heavy rains, the material of which it 
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is made should be of a very porous character. This condi- 
tion is best obtained by excavating the whole space to be 
covered from one to two feet deep and filling in first with 
boulders and rocks, then with smaller stones and coarse 
gravel, and finally with gravel from which most of the sand 
or loam has been screened. 

The rocks and boulders should be first packed as closely 
as possible, then the small stones filled in about them, and 
then the coarse gravel packed and tamped down thoroughly. 
If a heavy roller is obtainable and can be used at the differ- 
ent stages of construction, this will be the best means of 
compacting each layer, but if not, a heavy iron or wood 
tamper, used skilfully, will do good work. 

A walk constructed as above described will remain firm 
and dry for a great many years, and will require little labor 
to keep it in a neat condition and free from wcels. The 
surface of such a walk may be made nearly fiat, while if 
good material is not available and a good foundation is not 
provided it must be made crowning in the middle, and the 
poorer the material the more crowning it must be and then 
not be wholly satisfactory. The materials of which the 
walk is constructed should not be filled above the level of 
the lawn on a sloping surface unless found necessary, as the 
surface-water during heavy showers would accumulate, 
washing out the gravel. Should such a form be necessary, 
this danger should be provided against by making a gutter 
along the upper side of the walk, with catch-basins into 
drain tile or a tile culvert to carry the water under tlie 
walk. This gutter may be made as a part of the walk with 
paving-stones or asphalt. Fig. 54, or a very good one can 
often be made in the turf without disfiguring the lawn (see 
Fig. 53). 
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Care shoald be taken that no basins be formed by the 
walks or drives as they pass throagh the valleys or turn 
along the face of a slope, and if sach become a necessity 
culverts of stone or fcile shoald be put under them so that 
the water may pass to the other side before there is much 
accumulation. 

The edges of the walks and drives will need more or less 
attention at all times to keep the grass from growing in and 
forming irregular borders, and trimming is best done with 
the " edging knife." The surface also will need an occa- 
sional raking or smoothing over, and once in two or three 
years a dressing of screened fine gravel or sand will greatly 
improve the surface and keep it filled up to the level of the 
lawn. 

If the workmen employed cannot cut the edges to true 
curves by the eye, the garden-line should be stretched and 
stakes set at frequent intervals along the curve until a 
complete and perfect curve is outlined. 

All weeds should be removed before they become so fully 
rooted as to require the hoe oi nook to remove them. 

On the drives all loose stones or those projecting above 
the surface should be removed at once, for, besides the 
discomfort they cause the traveller, they are seriously 
injurious to both the carriage and the road. 



CHAPTER VII. 

BENOVATING AND IMPROVING OLD HOMES. 

The established home. is often far more difficult to treat 
than where the land is clear and new material only is to be 
used. It often is also the case that there are ohjectionahle 
features that must be removed before anything like real 
beauty can be evolved ; as, for example: 1st. Trees, shrubs, 
and vines may be so closely planted and so entangled that 
none of them can ever be made beautiful objects. This is 
shown to some extent in Fig. 55. 2d. There may be un- 
natural embankments, slopes, terraces, or basins. 3d. 
Bank walls, unsightly fences, and improperly located build- 
ings. 4th. Unnaturally located and unnecessary walks 
and drives. 

In other cases much valuable material may be found in 
a condition that, with a little proper care, maybe easily 
improved iio as to become objects of great beauty in a much 
shorter time than if new trees or shrubs were planted. 

When a place is taken that has for a long time been 

I > • 

under neglect or improper care, the walks overgrown and 

trees and shrubs more or less a tangled mass, there seems 

to be but one of two things to do, i.e., to either cut down 

everything on the place, clear up and grade the land, and 

begin as in a new place, or to thin out some of the least 

97 
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desirable and trim np those of value and plant other desir- 
able trees and shrabs in proper relation to each other among 
those standing (removing, of coarse, such as will absolutely 
prevent the growth of the new ones), give them carefal 
fertilization, and then remove the old trees as soon as the 
new ones have made growth enough to serve the desired 
purpose of ornamentation. 

Preserving and Improving Deciduous Trees. 

In some cases deciduous trees may be found that by 
severely heading in, as in Fig. 17, at the dotted lines a, in 
a few years will become symmetrical and well-formed trees, 
as in Fig. 18. Such trees as the elm, oak, maple, and many 
others are very easily renewed in this way, but the ever- 
greens when once they have lost their lower branches can 
never be renovated without great expense and loss of time. 

Eenewing Shrubs and Hedges. 

Overgrown shrubs may be more easily renewed than large 
trees, as they will stand more severe pruning. If very 
much overgrown and in clumps, a part of the main clump 




* 




fa 

FiCk 66. Fxo. 67. Fig. 58. 

Figs. 66, OT, 68.— A Shbub Dividbd and Pruned fob 

Transplanting. 

ft 

may be dug up and the remainder severely headed back, 
when a wholly new top will be formed. This is illustrated 
in Figs. 56 and 57. If the soil be then enriched and a 
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little pinching in of the strong-growing branches that tend 
to oatgrow the others, bashes of large size may be made in 
a very short time to take perfect form, and often with far 
less labor and expense than if yoang shrubs were planted. 
After being well established, the pruning given should be 
in the direction of the dotted line «, Fig. 58. 

Hedges like the honey-locust, Osage orange, buckthorn, 
privet, and Japan quince, which have long been neglected, 
may often be renovated by a little heroic treatment. Fig. 58 
is a sectional view illustrating the condition in which neg- 
lected hedges often are found. By cutting this hedge at 
the dotted line, and then as the young shoots grow unevenly 
pinching off the ends of the most vigorous, a uniform height 
and a low-branching condition may be soon attained, with- 
out which no hedge is either ornamental or useful. 

A hedge is under some conditions an ornamental feature 
of a landscape view and often serves as a screen from some 
unsightly object; but generally there is little of the orna- 
mental or useful about it. Where growing on old places 
in nine cases out of ten it will be found that more pleasing 
effects may be obtained by the removal of such a hedge and 
grass and a few natarally formed trees and shrubs planted 
about the place occupied by it than by trying to renew its 
growth. Evergreen hedges, when not too large, may be 
renewed by the heroic treatment, but it takes several years 
after heading in for them to become again covered with 
foliage so as to be ornamental. 

For full description and care of hedges see Chapter V. 

Hardy Herbaceous Plants. 

On many an old place may be found more or less of those 
most interesting and desirable hardy herbaceous plants, like 
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peonies, phloxes, larkspar, iris, etc., that may be utilized 
in the decoration of a home. Generally they are root- 
bound among grass and shrabs, and can never be made 
of any valae unless taken up and transplanted to good, 
clean, well-enriched soil. In doing this only the strong 
young roots should be used, and all grass and weeds should 
be carefully separated from them. 

The fall is a good time for this transplanting, though it 
can be done successfully in the spring before much growth 
has taken place. If the land in which they are to be trans- 
planted is not in a proper condition, the plants may be put 
in good garden-soil for a year or two, where they will be 
greatly improved and be ready for removal when a proper 
soil-bed is ready for them. 

If the owner of a newly purchased old place is not 
familiar with the trees, shrubs, and plants on the grounds 
to be renovated, he should consult some one who can tell 
him of the value of each, that only those of value be saved. 

BenovatiiLg the Lawn. 

The lawn or the grass in and about the grounds of most 
old places has generally been so long neglected that weeds 
and wild grasses have taken possession and driven out the 
finer kinds that give the green velvety carpet, without 
which any place, no matter how lavishly planned or grandly 
built, looks unfinished. The first thing to do with the old 
lawn, if under such conditions that the land can be ploughed 
or otherwise worked deeply, is to turn the sod under, 
manure heavily, cultivate thoroughly for one or two years 
until the wild grasses and weeds are subdued, and then 
reseed in August or April with I to 2 bu. June-grass, 1 to 
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2 bu. red-top, and 8 lbs. of white clover per acre.* But it 
more often is the case that there are numeroas trees and 
other objects on an old place that prevent this thorough 
treatment, and the cultivation of the land to the very door- 
steps, for even one or two years, is not a very pleasant thing 
to contemplate; therefore some other method of renovation 
must be resorted to. Under these conditions the surface 
must be graded by shaving of^ the projections as far as 
possible, raising up the turf and filling up under it where 
there are depressions, or grading over the uneven surface 
with good soil, so as to present an even and flowing outline. 
Then grass-seed of the same kind and at the same rate 
per acre as for the new lawn, i.e., 2 bu. red-top, 2 bu. 
June-grass, and 8 lbs. of white clover (the poorer the soil 
the more seed should be used), should be sown, raked in 
with a liberal dressing of fine manure, or fertilizer made as 
follows: 1500 lbs. of fine-ground bone, 300 lbs. of muriate 
of potash, and 200 lbs. of nitrate of soda or sulphate of 
ammonia, per acre. Treated in this way, if the grass is 
frequently cut during the summer, a good lawn may be 
obtained in two or three years. 

For new seeding the potash and nitrate of soda should be 
thoroughly worked in with the soil some time before the 
seed is sown. 

The specially prepared lawn-dressings are equally good 
in place of the above fertilizers, but more expensive. 

Smoothing Abrupt Slopes and Embankments. 

As far as possible all abrupt slopes and embankments 
should be graded down into well-rounded and graceful out- 

* See Chapter III on Lawns. 
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lines. Such grades are mach more beantifnl than abrupt 
terraces or slopes, more easilj cared for, and tbeie is no 
danger from injury by tbe turf sliding down or being 
broken down by stepping upon it in the spring as the frost 
is working oat of the gronod. 

It is often possible to remove nnsightly bank walls 
and grade over the place with graceful rounded oat- 
lines that are more natural and beautiful, and wherever 
possible this should be done. By excavating in front 
of the bank wall, as in Fig. 59, a space may be obtained 



Tio. 59. — CoTRBiKO Up Bank Wall. 

in which to cover np the stones if they are needed for 
no other pnrpose, when the surface maybe sloped off at 
line BB. 

In some cases, however, where the honse is located on a 
very steep slope and very near the street, a retaining-wall 
becomes a necessity, under which condition the only way 
that the nnnaturalnesB of the surface can be hidden is by 
covering the wall with climbing vines like the Japanene 
woodbine (AmpelopBis Vietchii), Fig. 118, page 214. or by 
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plaatiag a row or border of ahrubs or email evergreea tnee 
in froDt of the wall. 

Deep ditcliesand basias that cantiot be easily graded orer 
witli iniiterial at hand ofluii serve as a. plaso for dumping 
rocks and other materlaJd Lhut muy be gathered about the 
pliico or iilong the roadside, thus working great improve- 
iiient ill two directious. The small stooes also will serve ag 
the best kiud of foundation for the walks and drives, while 
the good soil removed froo) the walk or road-bed will serve 
for grading or dreasing over the ntieven surfaces iu other 
parts of the grounds or by the roadside. 

Kemoval of Fenoei. 

All fences are objectionable in view of their nnnatnral- 
ness, lack of beauty, the expense of building and keeping 
in repair, and wherever they can be dispensed with It is 
economy to remove them. 

Except in the village lot, where footpaths are likely to 
be formed by constant crossing, there is no good reason why 



Fro. 60,— TuBFDTO AOAiKffr Bars Wall. 

fences may not be wholly dispensed with. It is sometimes 
the case in the conntry that cattle mast be driven along 
the roadway every day to and from pasture, when a fence 
may be needed, bat where there is only small chance of 
injury it ia better to soSer the lesser of two evils. A stone 
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wall may often be covered from yiew by a bank of soil 
against it, as in Fig. 60. 

Whatever fence is maintained should be as simple and 
inoonspionous as possible. 

Improperly Located Buildings. 

The greatest source of difficulty in improving established 
grounds is often fonnd in improperly located buildings. 
We can easily dig up here and there a tree or prune them to 
good form aad transplant shrubs and herbaceous plants 
with little cost, but to relocate buildings often entails great 
expense. Odc of the greatest mistakes made in locating 
buildings is in placing them too near the street and too 
closely together. 

The main buildings can seldom be moved or changed 
without considerable cost, but the relocation of small build- 
ings can often be easily made. 

If possible, all the buildings should be located some dis- 
tance from the street and far enough from the boundary- 
line to allow of some decorative trees and shrubs on every 
side of them, to serve as a setting for the central part of 
the home-picture, the house. 

In case the buildings are nearly or quite on the line all 
the view to be obtained must be dependent upon that pro- 
vided or allowed by neighbors, and the only thing that can 
be done to improve the beauty of the buildings is to plant 
vines to grow upon the wall or upon a trellis very close up 
to it. 

If possible, the outbuildings should be located in the rear 
of the dwelling, at some distance from it, and more or less 
screened from the latter and from outside view, unless they 
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are more or less ornamental in character. The exposed 
yiew of a neat, comfortable stable is not objectionable, as 
it may be so arranged as to give the air of sabstantial com- 
fort and extent to the grounds not to be found where only 
the house is in view. 



Improperly Located Walks and Brives. 

One of the most frequent fauUs to be found on an old 
place is improperly located walks and drives. 

The proper location of these necessities of comfort is of 
the greatest importance, and the reader is referred to 
Chapter VI^ where the matter is more fully discussed. 

It must be borne in mind in the construction of roadi 
and walks under all circumstances that a good road cannot 
be made no matter what the material used unless the road- 
bed is thoroughly underdrained^ and the surface of the road 
or walk must hare more or less curve or slope toward the 
sides to carry off the surface-water. The finer and poorer 
the material used, the greater this curve must be. 

Wherever it is possible one or more lines of tile should 
be placed under the road-bed, at least three feet deep, with 
a good fall and free outlet for drainage. 

The extent of the walks and drives should be limited to 
the actual needs of the place. The fewer the gravelled 
walks or roads the better; yet a place without at least a 
walk up to the front door, or a smooth drive to the stable, 
would look inhospitable or almost uninhabited. 

While there is no beauty in walks and drives in them- 
selves, yet if well laid out in graceful curves just where they 
are needed, and are well cared for, the variety they afford 
and the air of comfort and the inviting hospitality they give 
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fco a place make them very important factors in all home 
landscape work. 

In many cases the relocation of walks and drives is sim- 
ply a matter of ploughing up the old one, grading a little 
and relocating, as a majority of these walks are made on the 
surface of the ground without previous subsoil preparation. 
If, however, a road-bed has been formed by excavation 
and filling in with stones, the work will be more expensive. 

In relocating, the rules given in Chapter VI for the 
establishment of new roads and walks will be equally 
applicable. 

An already-established place that needs improving may 
be likened to an unfinished picture the details of which 
must be filled out and retouched and any defects covered 
up, while in th-e new place we have but the canvas — the 
colors and other material are all new and fresh, i.e., the 
land, the rocks, water, buildings, grass, trees, shrubs, etc. 
The result in the first case depends largely apon how much 
and how good is the work that has been done, and how 
skilful the artist in adapting himself to the ideas already 
started, and in remedying defects. In the second case the 
results largely depend on the artist alone. 

Farm-home Decoration. 

The decoration of farm homes is a subject not often dis- 
cussed in works on landscape gardening, but there is no 
place so susceptible of ornamentation as the average farm, 
and possibly no place where so little is done to improve the 
beauty of the home surroundings. Generally there is an 
abundance and a great variety of land, also a wealth of 
materials in the way of trees, shrubs, and plants that may 
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be used, and the tools, teams, aad labor with which to bring 
about the ornamental results. 



Our Farmers Cultivate Too Much Land. 

Most of our farmers cultivate too much land, and they 
would in many cases grow rich faster if they cultivated less 
land and planted the less productive places, the odd bits, 
the rough stony fields and abrupt slopes, the small irregular 
lots in the angles formed by roads or fence lines, with trees 
that would be a source of beauty and in time add value to 
the property. Such decoration would be a source of pleasure 
to those doing the work and to all of the occupants of the 
home, and the pleasant associations and memories of the 
farm home, where beauty and utility are thus combined, 
will do much to make home the dearest of all places, and 
especially prevent the young men from leaving the farm 
for city life. 

The rules for planting, arrangement, and care of trees 
and shrubs to be followed in this work are given in previous 
chapters. Many unsightly objects can be easily hidden 
from view, and the more beautiful features in the picture 
from the dwelling be brought out more prominently and 
improved. 

Windbreaks for the house and other buildings may be 
easily provided, as well as shelter for the stock in the pas- 
ture against the fierce storms of spring and autumn and 
the burning sun of the summer. 

A few majestic oaks, chestnuts, or other spreading trees 
in the pasture, or here and there dotted about the farm or 
near the buildings, add much to the beauty and character 
of the farm landscape, and every effort possible should be 
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made to encourage the growth of sacli and preserve any 
that may be already established. 

Tmit-trees as Ornaments. 

Frait-trees on suitable land in many cases may be used 
in work of decoration on the farm, thus serving a double 
parpose. The apple, pear, and plum require a strong well- 
enriched soil and an avenue just inside the road boundary, 
bordering large mowing lot or farm roadways, if properly 
cared for so as to make well-formed heads, would be sources 
of great beauty when in blossom, and again when loaded 
with fruit in the autumn. The cherry and peach require 
a lighter soil with a full exposure of air, as on the brow of a 
hill or a western or northwestern exposure, and nothing is 
more beautiful than an avenue of pyramidal cherry-trees 
when in bloom early in the spring, while the beauty of the 
peach blossom and its ripening fruit have not been too 
highly praised in song and story. 

The labor and expense required to produce the few 
touches of beauty on many of our farms to make them 
homes of comfort and beauty is very small, and the skill 
and taste acquired in this work will enable one to become 
more skilful in other directions, i.e., in growing and pre- 
paring many of the profitable crops for market. 

It is generally conceded that the most successful and 
thrifty farmers are those who have a love for the beautiful, 
who keep their premises in a neat condition, and who have 
every tool kept in its proper place when not in use, and who 
never allow anything to be out of place longer than is 
necessary. No waste, no leaks are allowed, and if weeds or 
brush interfere with their growing crops, or with ornamental 
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or fruit trees, they are despatched. Love of order prevails 
everywhere, about the barn, by the roadside, as well as about 
the home-buildings, and beauty and thrift go hand in hand. 
We are largely creatures of habits of thought or of labor, 
and anything done thoroughly, systematically, beautifully 
in one direction helps us more or less in all other lines of 
work. 



Farm-roads. 

Good farm -roads are a necessity for quick and easy trans- 
portation of the products of the farm. The principles of 
construction of such are the same as for other roads,* and 
where there is an abundance of stones they may be utilized 
for foundation and unsightly objects removed from the sur- 
face of the land or roadside. 

Road-making is very expensive business, and few farmers 
find profit enough in their work to warrant the expense of 
long lines of roadway. Only such roads as are absolutely 
needed should be made, and the expense of construction 
will be felt less if only a short length is constructed at 
one time. Whenever stones are being picked up from 
the land, a convenient way of getting rid of them is to 
excavate a piece of roadway and cover them up with a 
dressing of gravel. This is far better than dumping them 
along the roadsides or in some other equally conspicuous 
place, where brush and weeds will grow up through and 
about them in such a manner that they cannot be eradicated 
except by finally removing the stones and tearing them out 
root and branch. 

* See chapter on Hoads and Roadside Improvement. 
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Semoval of Stone WalU and Fences. 

Except around permanent pastures and to protect fruit 
plantations from trespass, walls and fences are no longer a 
necessity. They are not ornamental no matter how nicely 
made, and are very costly to construct and keep in repair. 
They occupy a great amount of land, and the average 
stone or wood farm-fence gives harbor to mice, squirrels, 
and other vermin. It is also almost impossible to keep 
weeds and brush from getting such a foothold along their 
line as not to be easily dislodged, and ornamental trees and 
shrubs are much more subject to insect and fungous pests, 
making it very difficult to grow them successfully where 
such harbors for these pests exist. If one is located near a 
large and growing town or city, stone walls can be disposed 
of for building purposes, and the ** stone crop " of many 
farms often becomes a large source of income. 

Pond-holes and boggy meadows may be filled up with the 
accumulating small stones, covered over with soil, and thus 
land of some value be produced, while the stones are put 
where they will never cause further trouble* 
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CHAPTER VIII. 

COUNTRY ROADS AND ROADSIDE IMPROVEMENTS. 

It is often said that the condition of the roads in any 
commnnity is an ^* index of the intelligence of its people '' ; 
and while this may not be wholly trne, the roads are an 
index of their thrift and prosperity, for without good roads 
frequent and easy com muni cation cannot be had, farm 
crops and manufactured products cannot be taken to 
market at the same cost on poor as on good roads, because 
of increased time required for transportation, and the 
greater wear and tear of horses and carriages. Then there 
is little pleasure of comfort in riding over muddy, rough, 
and unkept roads. 

In many sections the amount of money appropriated for 
the construction and repair of roads is sufficient to keep 
them in good condition, but this money is often expended 
with such poor judgment as to leave a large part of the 
roads piactically uncared for. The work, too, is often let 
out to parties who know nothing of the principles of road- 
making, or whose greatest care is to make as much profit 
from the work as possible. 

The Conditions Necessary for a Oood Boad. 

To construct a good road three things are necessary, viz., 

(1) well underdrained soilj (2) a good foundation^ and (3) 

good road material for the surface. 

Ill 
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1. In ordinary road-making very litfcle attention is given 
even to snrface-draining, much less to nnderdraining, 
yet nothing would improve our roads at so small a cost as 
tile or stone drains under the road-hed: and no matter how 
good the surface material, a perfect road cannot he made 
without perfect drainage. If the land is very wet and full 
of springs, a line of tile on both sides of the road-bed, not 
less than 3^ feet below the surface, may be needed. See 
Figs. 53 and 54. If the road is on a slope, the tile should 
be placed a little above the upper gutter to cut off all water 
that would flow to the surface. 

2. A layer of stones from six inches to one foot in diameter, 
placed at a depth of two or three feet below the level of the 
road and well packed in at the bottom, provides good 
drainage for a time and makes a very solid foundafcion upon 
which to place smaller stones and a top layer of gravel six 
to eight inches deep. But for ordinary road-making this 
foundation will not be required if the surface-drainage and 
underdrainage are well attended to. 

3. Good materials for road-making are often difficult to 
obtain without considerable expense, but with the good 
foundation resulting from thorough drainage fairly good 
roads are sometimes made with poor surface material. 

Broken-stone Beads. 

The best material for a permanent road is undoubtedly 
broken stone, and it will generally be found the cheapest in 
the end ; and next to this is clean sharp gravel with more 
or less small stones intermixed. To make the broken-stone 
road requires the investment of considerable capital in stone- 
crushers and heavy steam-rollers, which is beyond tiie 
means of small towns. 
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The assistance now being offered by many States to 
subarban districts in the construction of State roads made 
on the most approved principles will lead to rapid progress 
in correct ideas of road-making; and the large number of 
bicycles now in use will furnish another incentive for 
further improvement. 

In this volume no attempt will be made to give detailed 
instructions for the construction of broken-stone roads, 
but the discussion will be confined to the making and im- 
proving ordinary gravel roads. 

Surface of the Bead. 

The most noticeable feature of the ordinary country road 
is Hb flatness and unevenness of surface and the little atten- 
tion given to surface outline and underdrainage, both of 




Fig. 61.— Section of Ordinary Country Road. 

which defects can be easily remedied. A section of the 
ordinary road, as often seen, is shown in Fig. 61, where the 
shoulders are higher than the road-bed and with depressions 
or basins here and there, cansed by settling from the weight 
of traffic or from the displacG»inent by frost; Such a road 
will wear out rapidly where the water stands, will be un- 




Fio. 62.— Section of Maoadam Road. 

pleasant to drive over on account of uneven surface and 
mud, and the worn particles of the road will not be washed 
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oafc to the side, bat become fine dust daring dry weather. 

Fig. 62 illastrates the modern macadam road with well- 
rounded sarface and gutters; but whether the road be con- 
structed of broken stone or not, the rounded surface and 
gutters are a necessity for a good road. 

The surface of the road must be made more or less 
crowning, according to the material used. The poorer or 
more loamy the material the more must it be crowned or 
rounded. The shoulders made by the settling of the centre 
of the road, and by growth of grass and washing of the fine 
particles from the centre, should be removed whenever they 
are so high as to interfere with the quick passage of the 
surface-water to the side gutters. Gutters or ditches must 
be provided along the roadsides to prevent surface-water 
from washing up on the road sarface and to catch and carry 
off quickly the wash from the road. These ditches must 
have frequent outlets and be without basins in which the 
water will stand. 

On hillsides frequent bars must be made, and be kept in 
such condition at all times that no water will run over them 
into the middle of the road. They should start from the 
middle of the road and run diagonally to each side and not 
diagonally across the whole road. If made as in Fig. 63 




Fig. 63.— a Pkopekly Constructed Bar. 

both wheels will strike the bar at once and no side jolt will 
be felt, while if constructed as in Fig. 64 a very unpleasant 
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side jolt is produced and carriages are often seriously 
wrenched. On the upper side of a side-hill road good and 
frequently cleared gutters are needed to prevent washing, 
and also frequent culverts to carry the water across to the 
lower side; for if the water runs over the roadside and a 




Fig. 64. —An Improperly CoNSTRrcTKD Bab. 

long distance in the middle of the road, it often gains such 
momentum as to do a great amount of damage during 
heavy rains. 

Width of Road-bed. 

The width of the road-bed as constructed by our road- 
makers is very variable, some making them from 15 to 20 
feet, while others would make them only from 8 to 10 feet 
wide for the same amount of traffic. On most main roads 
between large towns and cities the width need not be over 
18 feet wide, or only wide enough for two teams to pass 
readily, with rounded, sloping, well-turfed sides which 
will not be injured by an occasional turning out upon them, 
and crowning sufficiently to allow the surface-water to pass 
off quickly. 

In less thickly settled districts a single width of road-bed, 
i.e., from 8 to 10 feet wide, will be as much as is needed, 
and will be much less expensive in construction and repairs 
than if made wider. 
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Bepairing Roads. 

One of the greatest mistakes made in repairing roads is 
in using poor material for dressing them over, when good 
material may be obtained at only a little additional cost. 

The best gravel that is to be had within reasonable dis- 
tance will generally be foand the cheapest in the end. 

A great mistake is often made also in spreading the 
repair material evenly over the whole road surface, as in 
Fig. 65, when one half of the material placed in the centre 




Fig. 66.— An Impkopkkly Gravelled Road. 

with the shoulders of the road removed, as in Fig. 66, 
would give far better results. If the material is put on 




Fig 66. — A Propeuly Guavellbd Road. 



flat, the road-bed will remain flat, or grow more and more 
depressed in the middle, and none of the flne-worn material 
can pass off, but remains to make mud and dust; while 
if well rounded in the centre it will retain its form for some 
time, the fine-worn material or dust will be washed to the 
outside of the road, and less trouble will be experienced 
with mud and dust. 

The gravel placed in the centre of the road will work to 
the outside as fast as it is needed to keep the form of the 
road-bed, and there is scarcely ever any good reason for 
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spreading it more than from 4 to 6 feet wide in a road-bed 
of a single width, or 8 to 12 feet in a doable-track road. 

As far as possible when dressing over a road the coarser 
material should be kept spread or raked forward as each 
succeeding load is added and well covered with the finer 
material. 

Road-repairing should be done in the spring before the 
ground has become fully settled. 

If the shoulders of the road are kept worked off by the 
road-scraper or plow, and a thin coating of gravel be pnt on 
in the centre each season, any ordinarily well underdrained 
road can be kept in good repair at a very small cost. 

Road-scrapers when properly used are great labor-savers, 
and in sections where ordinary soil must be used — and there 
are many such — they save a great amount of labor and ex- 
pense. Where the unworn material on the edges can be 
used to advantage, or for the purpose of breaking off the 
shoulders, the rounding of the surface of the road in the 
spring, the road-scraper will do the work quickly and 
thoroughly, but to use it during the summer for any other 
purpose than for scraping off the worn material will result 
in more harm than good. 

The practice of turnpiking or scraping poor material, like 
turf and loam, into the middle of the road during the 
summer will largely account for the poor condition of many 
of our roads. 

All turf turned up by the road-scraper or plow should be 
removed from the road-bed entirely and used for filling in 
over steep embankments, deep gutters, or in levelling up 
and otherwise improving the roadside. 
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Boadtide Improvement. 

In the msh and hurry to gain wealth or fame we 
Americans often forget everything bat our immediate sur- 
roundings, and our roadsides, even in the vicinity of many 
well-kept residences, are in a state of utter neglect— not 
only this, but the roadsides are made a dumping-place for 
rubbish of all sorts. 

It would require but little time or expense to put the 
roadsides in our towns and villages into a state of great 
beauty and neatness if all would work together in the right 
way. Perhaps the first and most important consideration 
in roadside improvement is that all shall refrain from 
dumpiug anything along the roadside, and the highway 
surveyor or road commissioner or agent should first set 
the example, and whenever trees are trimmed up or brush 
is cut along the roadside, or stones picked up or dug out 
of the road-bed, that all shall be removed entirely from 
within the road boundaries. All accumulations of stone or 
other rubbish should be removed, so that undesirable trees, 
shrubs, or weeds, can be easily eradicated. 

The expense of this work need not be very great, for 
almost everywhere there may be found pond-holes, ditches, 
ravines, etc., where such materials may be dumped and 
covered up. The next important matter is the smoothing 
and evening up of the surface of the roadside. Here again 
those in charge of the repairs of the roads should take the 
initiative, and all turf and loamy soil not suitable to be 
put on the road-surface should be used for smoothing up 
and making gracefully curved or sloping roadsides. 
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Preserve Native Trees and Shmbs. 

The native trees and shrnbs shoald next have considera- 
tion, ^o country possesses so many beautiful woody plants 
as the United States; they are generally found growing 
where they thrive best, and any desirable kinds found 
growing by the roadside that can be made to produce a 
proper form of growth should be preserved and improved. 

The laws passed by some of our States for the protection 
of shade-trees, whereby it is made the privilege (it should 
be the '* duty ") of the town or city authorities to mark 
sach trees and shrubs as it is desirable to have preserved, 
and making it a criminal offence to destroy those thus 
marked, are steps in the right direction, and should be 
adopted in every State. 

There is nothing which adds so much to the comfort of 
the travelling public as well-shaded streets, and a compara- 
tively short time is required for our most rapid-growing 
trees to reach the size to afford considerable shade; but, 
whether we live to enjoy or see others enjoy their beauty 
and shade or not, we are certain that if properly planted in 
suitable soil more than one generation will be benefited 
by them. If every landowner would trim up and care for 
a few trees found growing by his roadside, or plant a few 
each year where none are now growing, it would be but a 
short time before our country would be noted for the beauty 
of its roadways, as well as for the general comfort and 
beauty of the homes of its common people. 

Trees found growing by our roadsides will often be of many 
varieties and will seldom be in so exact lines as if set out, 
but often more real beauty will be the result of this variety 
and irregularity of line and spacing. In many cases very 
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beaatiful results will be obtained bj this irregular arrange- 
ment; at many points along a roadway interesting views of 
extended landscapes or glimpses of water are brought to 
▼iew that would be hidden if the line of trees was un- 
broken. Fig. 60a shows a beautiful roadside picture. 

Along almost every country road may be found young 
trees that have sprung up from seed planted by nature in 
the shelter of the stone wall or fence and hedge-rows. 
These trees are generally well rooted, and if allowed to 
grow and are given proper care as to pruning and protec- 
tion while young they will make better formed, more 
hardy and long-lived trees than those grown in the 
nurseries. Should the trees have been injured by growing 
too closely, their form may be remedied as described in 
Chapter VII on " Benovating Old Places." 

Fruit-trees along Boadways. 

As a matter of economy fruit-trees along the roadsides 
are advisable, for they generally grow with great luxuriance 
with little care, produce large crops of fruit, and, in a 
measure, serve the purpose of ornamentation, but they do 
not give the desired shade, such as is produced by the elm, 
maple, oak, and other tall-growing ornamental trees, and 
which is one of the main objects of roadside tree-planting. 

Planting Avenues. 

In almost every section of our country we find beautiful 
avenues of shade-trees along the roadsides which have been 
planted by public-spirited citizens, and such avenues are 
grander monuments to their memory than stone or marble; 
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but the amoant of roadway thus decorated is very small as 
compared with that which is bare and possessed of little or 
no beauty. Village improvement societies, Arbor-day 
planting, planting-bees, etc., are doing much to encourage 
and increase the good work. The expense of the trees 
is very small, and it requires but an hour or two to 
obtain and plant a tree, and every landowner will find a 
few hours spent each year in thus adding to the beauty of 
his surroundings often the most profitable hours of his life, 
adding to the value of his property and building a monu- 
ment that shall stand long after his face has been forgotten. 

Ornamental Shrubs and Flowering Plants along the 

Boadsides. 

The great variety of ornamental shrubs, vines, and plants 
that we find growing along our country roads, even when 
growing in neglect, are very beautiful features, and with a 
little care might be made to give as beautiful results as are 
often obtained on the lawn. 

The planting of exotic or imported species under such 
conditions seems out of taste and cannot be recommended. 

Grass alone under roadside trees and shrubs unless well 
trimmed is not a very ornamental feature, but is necessary 
to a perfect finish and setting of the trees and shrubs. 

If the land is smooth and free from stones and can be 
plowed through to the roadway, the surface can be very 
easily graded up and finished around the ornamental plant- 
ing, but generally the smoothing and levelling must be done 
by the slow process of digging off the projections and filling 
up the depressions. 

The same smoothness that we find on the lawn is not to 
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be expected or desired, but there should always be a well- 
rounded gutter between the road-bed and the border. 

As with trees, we find also a great many shrubs, ferns, 
and flowering plants already established along the roadsides, 
and but little c^e is needed to put them in condition of 
perfect growth. Shrubs can be more severely pruned and 
more quickly grown into perfect shape than trees. 

This work, however, should not be left to the irresponsi- 
ble road commissioner or agent, but should be in the hands 
of the village improvement society or some one who can be 
depended upon to trim ocit only the undesirable varieties 
and preserve such as are the most ornamental and of the 
beet form. 

Should the soil be very poor, a light dressing of compost 
or fertilizer should be used, but generally the road-wash can 
be so utilized as to make the best of top-dressing and pro- 
duce the most perfect growth. 

If we take the ornamental |;rees, shrubs, vines, etc., as 
we find them along our roadsides, we are pretty sure that 
the soil in which they are found is well suited to their 
growth, but if we transplant to fill up places not properly 
provided we must be sure to set out such as are suited to 
the soil and exposure of the place. Some species will only 
do well under conditions of a close tangled growth and such 
conditions must be provided for them, while those that only 
reach perfection in full <dxposure on all sides should be 
planted accordingly. 

The custom in many sections of our country of regarding 
everything growing along the roadsides as common property 
will need some reform before roadside decoration can be 
carried out to its fullest extent, but the process of education 
is going on in our public parks and squares, in cemeteries 
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and school-yards, and there has been a great improvement 
in the respect that onr people have for public decoration, 
they realizing more and more the great benefit such work 
is to the commanifcy. 



Bemoval of Walls and Fences. 

The removal of walls and fences wherever not needed to 
keep stock in the pastures will do more than anything else 
to help on the cause of roadside improvement. Stone walls 
and other fences are not needed except under the conditions 
mentioned on a previous page. They are a great source of 
expense to build and keep in repair, and in many sections 
of the country are being removed from the roadsides and 
along cultivated fields. Where the land is valuable, this is 
an important item, as considerable areas are made available 
for cultivation, besides greatly improving the roadsides and 
reducing the number of insects and vermin that neglected 
roadsides harbor. If a fence is decided to be necessary 
along the roadway or near dwellings it should be made as 
inconspicuous as possible. A woven- wire fence on gas-pipe 
or iron-rod posts all painted green will be the least con- 
spicuous from all points of view and in the end not more 
expensive. 



CHAPTER IX. 

PARKS, PUBLIC SQUARES, SCHOOL-YARDS, ETC. 

The limits of this work will allow of very little discas- 
sion of the above lines of ornamental landscape-work, bat 
it is a subject .that is attracting so much attention and so 
much progress is being made in this kind of work that some 
of the principles involved will be briefly touched upon. 

Nearly all of the parks connected with large towns and 
cities are under the direction and management of skilled 
engineers and landscape artists, and little that can be pre- 
sented within the limits of this volume will be of value to 
them, but in many towns and cities we And so much im- 
perfect work, and so much of a tendency to attempt more 
than the available funds will warrant or more than the 
managers can master, that we cannot but offer the sugges- 
tion that if less were attempted and the more natural 
features were developed and improved instead of trying to 
ape the larger parks which are far beyond tbem, there 
would be less of the shoddy work done and more that is 
really artistic and beautiful because of its naturalness. 

The well-kept village green with a few large well-grown 
trees in perfect condition and with no fence around it is a 
thing of real beauty easily and cheaply cared for, far ex- 
ceeding many squares or small parks fenced in with expen- 
sive iron or wooden fences, entirely unnecessary for any 

134 



I^ARKS, PUBLIC SQUARES, SCHOOL- YARDS, MC. 125 

purpose whatever, elaborate foantains, and attempts, at 
stataary. 

When the natural features of any park, square, common, 
or village green have been made as perfect as possible, and 
all made to blend and harmonize with the surroundings, 
then it is time enough to think of adding artificial objects. 
Let every tree, shrub, vine, or plant be made as perfect as 
possible. Let every rock or ledge too large to be easily 
removed be decorated with suitable natural growth of 
shrubs, vines, and plants. Let any body of water, stream 
or brooklet, be carefully and neatly decorated, and there is 
hardly a park, square, or green that will not be beautiful, 
that will not possess merit that will please any one with 
true artistic taste. 

N"o work of decoration however small should be under- 
taken unles& it can be done well, for half work is often 
worse than no work at all. No community need go to 
a great expense for plans or. ad vice upon the subject of 
ornamenting public grounds, for there are many skilful 
men connected with the park systems of neighboring cities 
who will be glad to help on the cause of the ornamentation 
of public grounds. There are also men of skill and experi- 
ence connected with the colleges and experiment stations of 
each State to whom they can go for advice, and our agri- 
cultural and horticultural press abounds in illustrations and 
suggestions for such work. What is most needed is some 
partiotic and energetic person or persons with a real love 
of nature and the beautiful who will take the lead and work 
unceasingly until success is attained. Such individuals are 
to be found in almost every community, and their efforts 
should be seconded and supported with substantial aid. 
The old-time "planting-bees" should be revived, or the 



126 LANDSCAPE GARDEKIK6. 

substitate for this, Arbor-day, when the planting of public 
grounds by the united effort of every one who can give a 
few hours to the good work, would soon result in beautifying 
all of our public squares, village commons, and roadways. 



School-yard Decoration. 

Much has been written in the past few years on the sub- 
ject of the decoration of our public-school yards or play- 
grounds, and some progress has been made in teaching 
the average village schoolboy that there are some things 
about our school buildings and grounds that he ought to 
respect. Very little, however, can be done in this direc- 
tion until the pupils come to see and understand the effect 
of beautiful surroundings and acquire something of a love 
for neatness and beauty, both inside of the school-house 
and on the play-grounds. 

This may be accomplished in a measure if nature-studies 
are taught to our younger pupils in the public schools, or 
better still if at home they learn something of the beauty 
and wonders of the natural world about them, and of the 
necessity of some effort and restraint on their part in 
obtaining and preserving the things of comfort and beauty 
that they are permitted to use. 

One of the first conditions or requirements of successful 
decoration of school-yards is an abundance of land. The 
quarter or half acre upon which school-buildings are usually 
located is by far too small to provide space for large num- 
bers of children to play football, baseball, and other vigorous 
games and have any space for decoration, and it is useless 
to attempt anything more than the planting of a few large 
trees upon such grounds that will withstand the attack of 
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the crowd in their rush or run for the goal. On larger 
grounds where a liheral space can be assigned for the play- 
ground decoration of greater or less extent with smaller 
trees, shrubs, or plants may be attempted at points some 
distance from the play-ground and in the angles where there 
is no necessity or excuse for the pupils crossing the 
grounds. 

It is always advisable to have the play-grounds and the 
sanitary accommodation of the boys and girls separated, 
especially in graded schools of the older pupils, which 
necessitates a larger area of land and more extensive decora- 
tion, and for a school of from 100 to 200 pupils not less 
than 1 to 2 acres will provide adequate space. This large 
extent of land is often difficult to obtain, but it will be 
found one of the best investments that can be made for 
our school-children, especially in thickly settled villages, 
and where the buildings are located near stores, railroad 
stations, etc. If the sanitaries are placed in the basement 
of the school-building, as they should be and are in many 
modern buildings, and the grounds are where they com- 
mand full view from school doors or windows, the play- 
grounds need not be separated more than by an occasional 
group of small shrubs to distinctly mark the boundaries. 

Reading-rooms, gymnasia, and other sources of enter- 
tainment and instruction provided for the pupils of our 
public schools will be found to aid greatly in the moral, 
physical, and intellectual training of our youth. Neatness 
and comfort should prevail everywhere, that each pupil may 
feel encouraged in very effort at self-control and good pur- 
poses. Figs. 67, 68, and 69 illustrate how school-yards of 
various forms may be divided into two separate yards and 
the arrangement of the trees and shrubbery. The arrange- 
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meat of shade-trees around the border is a desirable feature, 
whatever the size or form of the grounds, and if trees of 
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Fig. 67.— Arrangbmbnt of School-tabds. 

large size are properly planted they will not be often injured 
unless it is done wantonly, and with very little care are sure 
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Fio. 68. — Abbangbment of School-yabds. 

to give very satisfactory results. If the pupils can be in* 
terested in the work of decoration by the obserrance of 
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Arbor Day and field daj-s, there will be little or no difflcnltj 
in keeping the sentiment o( the Bchool op where care will 



Pig. 69.— ARRAKaEHBNT op School-tardb. 

be taken that no injnry is done to tbe ornamental material 
planted. 

If all the pnpila of a school can be encouraged to take up 
the stndy of the science of botany, and beds or plota of 
ground provided for the germination of seeds or growing 
of interesting plants, it will be a sonrce of instruction and 
pleasure and lead often to more extended decoration; but 
where only one class takes np the work, the feeling of class 
jealonsy is often sach that work of this kind la not safe 
from molestation. 

As in tree-planting by the roadside or on the lawn, the 
mistake is very often made of planting too closely for full 
and perfect growth. 

Ifo naisance or objectionable views should he permitted 
near the school-house, and if distant views of beauty and 
interest can be preserved and unpleasant features shut out 
in tbe arrangement of tbe trees and shrubs, as they often 
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can be, it should be done. The more beaatifnl and attrac- 
tive features that can be brought together about our school- 
houses and grounds the more easily will the pupils be 
governed, and the greater will be their progress in every- 
thing that makes for good citizenship and upright honor- 
able lives. 

Cemetery Decoration. 

The decoration of ^he resting-places of those loved ones 
who have gone before has always received much attention, 
and special grounds in very village and hamlet have been 
set aside sacred to this purpose. 

In the earlier days of our country the space devoted to 
this use was very limited and the geometrical style of 
ornamentation employed. The grounds, being enclosed by 
more or less pretentious fence and the trees and shrubs 
arranged in a stiff formal manner, often presented the most 
gloomy and uninviting features possible, instead of that 
quiet beauty and rest that we love to think of as the most 
appropriate resting-place for the bodies of our loved ones. 

Within the past fifteen or twenty years, however, great 
progress has been made in beautifying these grounds, and 
to-day we have some of the most beautiful examples of 
natural landscape or ornamental gardening connected with 
our park cemeteries to be found anywhere in the world. 

In the selection of the location for cemeteries naturally 
beautiful grounds, with more or less seclusion and quiet, 
away from the hurry and bustle of the village or city, and 
with a dry, rather light, porous soil, are most desirable. 

The more natural features of beauty that can be fonnd 
the more easily and cheaply beautiful and finished work can 
be done. 
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All such natural features should be preserved as far as 
possible, and no attempt be made to bring naturally rounded 
slope to the level. In case of very abrupt embankments 
some grading down must be done, but often by introducing 
large rocks and boulders into the face of the embankment 
the appearance of naturally projecting ledges or boulders 
may be produced, that will be far more beautiful than any 
rounded slope can possibly be made. 

In most cemeteries the main source of income is from 
the sale of lots, and the great danger to be feared is that, 
in the desire to secure a large number of lots, the orna- 
meutal features will suffer, and too many lots with regular 
sides or too many geometrical walks will be produced. 

Economy of space may perhaps be obtained by the 
arrangement of the ground into squares, but the lots with 
curved borders are susceptible of greater beauty in ornamen- 
tation. There is much greater ease and comfort in getting 
around by means of gracefully curved walks, and by the 
blending of all of the ornamentation into one system and 
under one management the whole may be made to reach 
much greater beauty than if each lot were ornamented 
separately. The care and ornamentation of cemeteries 
should be under one management, and with authority vested 
by the condition of the sale of the lots to compel each owner 
to keep his lot in a neat and orderly condition, or to have 
it done at his expense by the managers. 

All the planting must be done within certain limits and 
rules be made and carried out that no one shall plant any 
tree, shrub, or vine that shall in any way mar the beauty 
of the whole. 

Under the conditions of a great variety of soil and 
a large number of people of different ideas of the beauty 
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of the many kinds of trees and other plants that can be 
used with saccess in cemefceries, there is much danger of 
nnsnitable trees being planted, and the superintendent must 
be a man of large experience as to what will giye the best 
satisfaction under varying conditions and who has tact for 
dealing with the patrons of the grounds. 

A boundary fence is often necessary, but not so often as 
is generally supposed, for almost everywhere, except in the 
extreme country districts, animals are obliged by law to be 
kept within proper enclosure, and when driven along the 
roadway to be kept as far as possible within the road limits, 
and the grounds can be made more beautiful if the fence 
is dispensed with altogether. If one must be put up let it 
be a simple gas-pipe or wire fence painted green. Near 
large cities, where more or less injury is done by irresponsi- 
ble or vicious people, the fence becomes a necessary pro- 
tection. 

No fences, hedges around the lots, or other unnatural 
obstruction to the view of the whole grounds should be 
allowed, but in the arrangement of the general ornamental 
features secluded and quiet beauty should predominate. 

The more distinctly graceful and ornamental trees and 
shrubs should be nsed in preference to the sturdy and grand 
trees, unless the extent of the grounds is very great, when 
the broad-spreading oak, chestnut, hemlock, and white pine 
may be used. 

For directions for the care of the ornamental features of 
the cemetery, i.e., the lawn, walks, and drives, trees, 
shrubs, and plants, the reader is referred to the suggestions 
and rules laid down in Chapters III to VI. 

An abundance of water is an absolute necessity for suc- 
cess in cemetery decoration, and service-pipes with faucets 
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at freqneat intervals should be provided if a supply of 
ranniug water can be obtained, for the best growth of lawn, 
shrubs, or plants cannot be obtained, especially in time of 
drouth, without its frequent use. If the supply of water 
is sufficient, spritiklers should be kept playing on some part 
of the lawns all the time during extreme dry weather. The 
quiet lakelet, the rippling brook, and the fountain are 
features that are especially appropriate for cemetery decora- 
tion. 

Benovating Old Cemeteries. 

Many of the old cemeteries of the country are of especial 
historic interest, as they often contain the only records to 
be found of much of our history, written on the tombstones 

found therein, and every effort should be made to save them 
from oblivion and make them pleasant features of our sur- 
roundings. 

Not having been laid out in any formal style with walks, 
drives, etc., most of them present very favorable conditions 
for renovation to at least neatness and some show of quiet 
beauty. There are generally no boundary-stones to mark 
each lot, and the best and simplest way to produce beauti- 
ful results is to level down all mounds and projections with 
sharp spades, fill up all depressions with good soil, and 
make the surface a smooth and green lawn. After levelling 
and smoothing up the surface a dressing of fine rich com- 
post or fertilizer should be given and an abundance of fine 
lawn grass-seed be sown and raked in. The headstones 
should then be placed in position, cleaning, repairing, and 
relettering such as are becoming obscure. The moss and 
lichens which indicate their age, however, should not be 
destroyed if it can be avoided. The trees, shrubs, and 
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plants foand growing in such cemeteries are often in a sad 
state of neglect and need mnch care and attention. They 
should be treated in accordance with the methods described 
in Chapter VII on renovating old places, to which the 
reader is referred for suggestions. A few large spreading 
trees well cared for add mach to the impressiveness of the 
scene, while large numbers of imperfectly grown specimens 
only invites neglect, and offers no attractions to those who 
wish to stroll about the resting-place of their ancestors or 
study the history of past generations. 

Many of these old cemeteries are located in the very heart 
of thriving, hustling cities or villages, and while there are 
many sacred associations connected with the places, the 
noise and bustle of the town together with the inappropri- 
ateness of the location make it desirable and proper that 
they should be removed to other locations with more quiet 
and peaceful surroundings. 

In this work every feature of the old grounds should be 
preserved as far as possible. The headstones should be set 
carefully in the same relative position in which they stood 
before being moved, and when so much is to be gained by 
removal no sensible person should object to what is a step 
in the direction of true honor and respect for our beloved 
dead. 

Any place that is beautiful, quiet, and peaceful will have 
its influence on our hearts for good, and especially when in 
connection with so sacred a place, but the noisy street for- 
bids any such influence, and the sooner these old cemeteries 
are moved to better surroundings and kept in proper con- 
dition the better, and the friends of the loved dead should 
rejoice that such conditions can be provided. 
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CHAPTER X. 

DESCRIPTION OF TREES. 

Ik this chapter is given a brief description of the most 
valuable and beaatifnl trees, shrabs, and plants, and an 
effort will be made to point oat in as few words as possible 
any peculiarities they possess or special treatment they may 
require for their most successful growth. 

For convenience of reference they are arranged in the 
following groups: 

1. Street- or avenue-trees. 

2. Upright or round-headed lawn-trees. 

3. Weeping trees. 

4. Trees with fine or cut foliage. 

5. Trees with colored foliage. 

6. Evergreen trees. 

7. Ornamental shrubs. 

8. Climbing vines. 

9. Hedge-plants. 

10. Hardy herbaceous plants. 

11. Ornamental grasses. 

12. Bedding-plants. 

13. Subtropical plants. 

14. Aquatic plants. 

15. Hardy ferns. 
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Street- or Avenue-trees.* 

Nothing adds so much to the beauty and comfort of our 
streets and roadways, especially in the summer, as well- 
grown trees on both sides, and we find many towns and 
cities throughout our country noted for the large number 
and beauty of their street-trees. 

The following list includes those best suited for this pur- 
pose: 

Elm, American. Ash, White. 

Slippery. Oak, Red. 

European. ' * Scarlet. 

Maple, Sugar. Chestnut, American. 

Silver. Hickory, White. 

Walnut, Black. Tulip-tree. 

American or White Elm ( Ulmus Americana) ^ Fig. 72. 
— This is unquestionably the finest street or ayenue shade- 
tree in the world. Its high arching branches spreading 
gracefully over the lawn, drive, walk, or roadway give an 

* The appended list of trees is offered by the Tree-planting Asso- 
ciation of New York City as being the most suitable to select from for 
growth in that city. 

Norway Maple. Tulip-tree or Tulip Poplar (Li- 
Sugar-maple. riodendron tulipifera). 

Silver Maple. Balsam-poplar. 

Lombardy Poplar. 

American White Elm. Carolina Poplar or Cottonwood. 
Scotch Elm. 

Pin-oak. American Linden (or Basswood). 

Red Oak. Lime (or European Linden). 

American White Ash. Nettle-tree (Hackberry). 

Oriental Plane-tree. 

American Sweet-chestnut. Sweet-gum (or Liquidambar). 

Common Horse-chestnut. American Plane-tree (Buttonball 
Hardy Catalpa (Catalpa speciosa). or Sycamore). 

If the Ailanthus is desired for planting, use only pistillate trees, as 
they give no unpleasant odor. 
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abandant shade, and yet a chance for air to circulate freely 
under its branches. It varies greatly in form, from the 
broad round head to the very upright and strict vase form, 
all of them, however, assuming more or less the graceful 
arching growth. 

It grows to the greatest perfection in a deep, moist, 

alluvial soil and is very easily transplanted. It is often 

taken from the swamp or pasture and transplanted to the 

I Qpen lawn or roadside with success, though nursery-grown 

I trees if tall and clean with the branches 10 to 12 feet from 

the ground are more satisfactory. 
'. In training a young tree a forked growth should be 

avoided. Fig. 24, and a single leading shoot encouraged 
with lateral branches established at intervals on opposite 
I sides of the main trunk, as in Fig. 18. If allowed to 

I make the forked growth, they are certain sooner or later 

to be split down by the weight of snow or force of storms. 
This should receive especial attention with trees taken from 
the woods or roadsides, and cut back to the *' bean-pole '' 
condition, as is often practised, and all of the lateral 
shoots be kept headed back until the leader has full con- 
trol, as in Fig. 23. 

Slippery-elm {Ulmus fulver). — This species is of, a 
broader growth with larger leaves, but not quite the grace- 
ful form of the white elm, nor is it quite so large, but a 
valuable tree under some conditions. 

European Elm ( Ulmus campestris). — More upright and 
compact than the American species, and valuable where a 
less spreading tree is desired. All of the elms are subject 
to the attack of the elm-beeile, canker-woim, the elm-scale, 
and other insects, and need close attention to prevent their 
being seriously injured. See chapter on insects, page 261. 
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SuQAB-HAPLE {Acer saccharinum). — Ferhaps no tree is 
BO largely planted for streets and roadways as this, and it 
has many valuable qualitiee. It is clean, npright, eselly 
transplanted, and grows rapidly, bat is somewhat subject 
to disease and the attack of the maple-tree borer, maple- 
louse, and other insects and fungous pests which have often 
destroyed large trees and broken into many a fine avenue 
of stately growth. 

SiLVEE Maple {A. daaycarpum). Fig. 73. — Thia rapid- 



Fio. 73.— Silver Maple (Acer da»ytarpitm). 

growing tree is being largely planted in many places. It 
is a clean tree of great beauty, and thus far has shown no 
tenden<^ to disease or the attack of insects. The tendency 
it has of forming several main forked branchee most be 



—American Elm ( U. Americana). 
(Tofac 
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overcome by heading in all but the central leading branch, 
until it has become well established, as with the elms, shown 
in Fig. 23. This species thrives on all kinds of soil, but 
makes the best growth in a rather moist, deep soil. 

White Ash {Fraxinus Americana). — In growth this 
tree is very much like the sugar-maple with a little less of 
the conical form. The foliage is of a dark, rich color and 
free from insects and fungous pests. It is rather easily 
broken down by ice and wind-storms, and requires a heavy 
soil for its best development. 

Bed Oak (Quercus rubra). — Of the oaks this and the 
next species are the best for street decoration, but they can 
only be used along narrow roadways by training the 




Fig. 74.— Red Oak Pruned to Make Branch High. 



branches high. This is best done by keeping the lower 
branches clipped in, as in Fig. 74, and when strong main 
branches have been formed high enough to be above all 
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danger of striking passing teams the lateral ones may be 
cat away entirely. 

Scarlet Oak {Quercus tinctoria^ var. coccinia). — Some- 
what like the red oak in habit of growth, bnt with thinner 
and more deepy lobed leaves and producing more brilliant 
colors in autumn. The oaks are rather slow and heavy in 
growth, but when they become well established are especially 
desirable on account of their long life, sturdiness, and 
strength. They are difficult to transplant and can only be 
moved with certainty of success by frequent transplanting in 
tho nursery. To prepare an oak standing in the field for 
successful transplanting, a trench 10 inches to 1 foot wide 
must be dug about the tree from 2 to 4 feet from the trunk, 
according to size, and at least 2 feet deep. This trench 
should be filled with good soil to encourage the development 
of fine fibrous roots. In two years' time, if the work has 
been well done, enough fibrous roots will be formed to 
render transplanting safe. 

American Chestnut {Castanea vesca^ var. Americana). 
— This tree grows to the greatest perfection in many sec- 
tions of the United States, and in soils where the elm, 
maple, ash, and oak do not thrive. It is free from disease 
and the attack of insects, rapid in growth, with a beautiful 
dark green foliage, and its abundant fiowers in July 
make it an attractive feature of the landscape. Its fruit, 
too, is valuable and might be made a source of some profit 
if properly managed. Like the oak, it is difficult to trans- 
plant, and it has the same tendency to branch low when 
planted in full exposure, but these objections can be 
remedied in the same manner as with the oak, and its broad- 
spreading habit with proper treatment would make it a 
close rival of the American elm. 
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White Hickory or Shaqbark {Carya alia). — On very 
heavy soils this tree may become a very good street-tree, but 
on light land it would be of no value. Its habit of growth 
is tall and upright, with bright green foliage, and is 
generally free from insect or fungous attack. It is even 
more difficult to transplant than the oak or chestnut, but 
it may be started from seed where it is to grow or be pre- 
pared for transplanting in the nursery or fields, as is the 
oak or chestnut. 

Black Walnut {Juglans nigra), — No grander tree can 
be found among tbose native of the United States than the 
black walnut as occasionally seen in the Eastern States and 
very frequently in the West, but it is not often seen planted 
in avenues. It is difficult to transplant and requires a 
rather heavy soil for its best growth, but if properly treated, 
i.e., like the oak and chestnut, will make very beautiful 
street-trees. It is rather slow in growth, and requires a 
little care to prevent the formation of low-forked main 
branches. 

Tulip-tree {Liriodendron tulipifera). — This is one of 
our most beautiful trees, and if it could be more easily 
transplanted would be more largely used as a street- or 
avenue-tree than it now is. The fibrous roots of this tree 
are very succulent and easily injured by extreme pressure 
or by exposure to drying winds or sun, and the greatest 
care must be exercised in transplanting it. If transplanted 
frequently in the nursery, it may be safely moved until it 
reaches the growth of 3 or 4 inches in diameter; otherwise 
only young trees should be used, and more careful protec- 
tion be given them against injury than would be required 
for larger trees of other species. 

Many other species of trees might be used for street or 
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ayenne decoration under some conditions, bat the above list 
includes the best for general purposes. Scarcely one tenth 
of onr roadways, and probably much less, are adorned with 
ornamental trees; e\en in many of the thriving towns and 
cities little attention is given to this matter, and the author 
would urge the use of more variety of species and less of 
the stereotyped kinds, like the elm and maple. 



Upright or Bonnd-headed Trees. 

The following list, while not including all the trees 
desirable under varying conditions, yet contains the greater 
number of the most beautiful and especially those that will 
most certainly thrive under ordinary care. Many of the 
very new or rare varieties are not included for the reason 
that little is known of their real value, and it is almost the 
universal experience that a large percentage of the new in- 
troductions fail to realize the promise of their early growth 
soon developing some weakness, disease, or undesirable 
features, and their value cannot be determined until they 
have been tested for many years under various conditions 
of soil and exposure. 

LIST OF UPRIGHT OR ROUND-HEADED TREES. 

Maple, English. Chestnut, Horse. 

" Norway. ** '* Red-floweied. 

*• Sycamore. Shadbush. 

** Schwerdler's. Birch, European White. 

" Keitenbach's. ** Sweet or Cherry. 

** Red. *' American White or Gray. 

" Tartarian. Catalpa. 

** Japanese. Cherry, Flowering. 
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Hedbud. 
White-fringe. 
Dogwood, Flowering. 
Hawthorn, English. 
Golden-chain. 
Beech, American. 
" European. 
Ash, European. 

" Aucuba-leaved. 
Locust, Honey. 
Coffee tree, Kentucky. 
China-tree. 
Plane-tree. 

Poplar, or Abele Silver. 
•* BoUey's. 
** Black or Italian. 
Peach and Plum, Flowering. 
Apple, Flowering. 

** Chinese. 
Sweet-gum. 
Magnolia, Umbrella. 

Cucumber. 

Soulange's. 

Swamp. 

Showy. 
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Box-elder. 
Cork-tree, Chinese. 
Locust, Yellow. 
Willow, White. 
Golden. 
Red-twigged. 
Bass wood or Linden, American. 

European. 
White-leaved. 
Mountain Ash, American. 

European. 
Oak-leaved. 
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Hop-tree. 
Oak, White. 

Red. 

Scarlet. 

Swamp White. 

Pin. 

English. 

Fern -leaved. 

Variegated. 

Purple-leaved. 

Pyramidal. 

Chestnut. 
Elm, Scotch. 
Larch, European. 



tt 



tt 



tt 



tt 



tt 



tt 



It 



tt 



tt 



tt 



Mulberry. 

English Maple {Acer ca^npestris). — A slow-growing 
maple forming a compact small tree, with corky ridges on 
the bark and handsome foliage. 

NoKWAY Maple {A. platanoides). — While young this 
tree resembles somewhat the sagar-maple, bat as it grows 
older it takes on a more roanded, massive head. The 
leaves are broad and thin, palmately lobed, and change to 
a light golden color in the autumn. Its large flowers and 
broad-winged fruit are also ornamental. It is easily trans- 
planted and thrives in ordinarily good soil. 
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Schwerdler's Maple {A. p.y var. Schwerdlerii). — 
During the spring and early summer tbe young leaves of 
this tree are beautifnlly colored with purplish crimson, 
but they soon change to a dark bronze green. It is one of 
the most beautiful and ornamental of the maples during 
this early growth. 

Eeitenbaoh's Maple {A. p,^ var, Reitenbachii), — 

This is not quite so beautifully colored in the spring as 

the last, but retains its color later in the season. Also 
very valuable. 

Sycamore Maple {A, pseudo-platamis). — ^A handsome 

broad-spreading tree, similar in form to the last, with large, 

thick, dark green leaves. It is rapid in growth and free 
from the attack of insects and fungous pests. It is rather 
heavy and coarse in growth and is not as beautiful as either 
the sugar or Norway maple. 

Red or Scarlet Maple {A. rubrum). — Our common 
swamp or red maple, found growing throughout our Eastern, 
middle, and Western States, where it gives the most brilliant 
coloring to the landscape by its bright red flowers and fruit 
in the spring and the variously colored leaves in the 
autumn. It grows best in rather moist locations, is easily 
transplanted, and free from disease. 

Silver Maple {A. dasycarpum), — See Avenue- or 
Street- trees. 

Tartarian Maple {A, Tartarica), — A small tree with 
small cut and lobed leaves, somewhat like those of the gray 
birch, making an interesting and beautiful tree when in 
flower or in fruit and again by its brilliant coloring in the 
autumn. 

Japanese Maples {A, polymorphum and Japonicum). 
— These are small-growing trees possessing a great variety 
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of forms and coloring of foli^e. They are very difficult 
to propagate and therefore are expenEive, bnt in deep warm 
soil a little sheltered from extreme drying winds they 
thrive well and make moat beantifnl omamentB. The first- 
named speciee has produced the moat varying forma, some 
of which have finely cat fern-like leaves, and of varying 



Fio. TS.— Japanbbe Maple {A. polgToorpkum). 

colora from dark green through many stages of variegation 
to the darkest red or parple. 

Among the best of these are: 
Red-leaved Japanese maple (A. p., var. sangmneum). Fig, 

75. 
Pnrple-leaved " " (A. p., var. atropurpurtim). 

Purple eiit-leaved weeping Japanese maple {A. p., var. dis- 

eectum atropvrpmum). 
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Green cut-leaved weeping Japanese maple {A. p,, var. 

pinnatifidum), 
Eose-variegated cut-leaved weeping Japanese maple {A.p,, 

var. dissectum roseo-pictis). 
Rose-margined Japanese maple {A, p., var. roseo-margi- 

nata). 

Plain-leaved Japanese maple {A, p,), 

'^ ** " ^^ {A. p,, var. Jaconita). 

Golden- '' ^' " {A. Japonica, var. aurea). 

Crisped-" " " {A. Japonica, var. crespa). 

Horse-chestnut {J^sculus Hippocastanum). — This tree 
possesses much beauty in its compact regular form and dark 
green foliage, but it is especially beautiful when in blossom 
with its large, compact panicles of white and rose-colored 
flowers. It is easily grown from seed, readily transplanted, 
hardy, and succeeds on a variety of soils. 

Eed-flowered Horse-chestnut {^. H., var. ruhi- 
cundd). — Although not quite so conspicuous a tree as the 
last, it has more of the quiet beauty, with its dark green 
foliage and light red flowers. 

Service-berry or Shadbush {Amelanchia Canadensis). 
— A native tree of small size that produces the most beauti- 
ful mass of pure white flowers very early in the spring 
before any but the fruit-trees are in bloom. It is perfectly 
hardy, but is liable to be attacked by the apple-borer 
and must have frequent attention to prevent injury by 
this insect. It succeeds best in rather sheltered loca- 
tions, and "though a native" deserves much more fre- 
quent use. 

Canoe-birch {Betula papyracea). — There is scarcely a 
more beautiful or easily grown tree than the canoe-birch. 
It succeeds in nearly all kinds of soil and is transplanted 
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without mach difficulty if trees of too large size are not 
attempted, those of 1 to 1} inches in diameter being the 
best. It is especially beaatif al when planted among ever- 
greens or in contrast with trees and shrubs with bright 
vellow or red shoots for winter effect. 

European White Birch {Betula alba), — Somewhat 
fciinilar to canoe-birch, with smaller foliage and perhaps a 
little more graceful outline. A desirable tree, though the 
cut-leaved weeping form is so much superior that it is not 
often planted. 

Sweet or Cherry Birch {B. lenta). — Few of our native 
trees are more regular or graceful in outline than this 
species when grown in full exposure, but it being a common 
native tree and producing no conspicuous flowers it has 
not received the attention it deserves. Trees from the 
woods or roadside are difficult to transplant, but when grown 
in the nursery are easily transplanted. They succeed best 
in a rather moist soil. 

American White or Gray Birch {B.^frfjmUfoUa). — A 
very pretty tree when grown with a single trunk or in the 
group or clumps it so naturally makes. It is easily trans- 
planted while small and grows well in the poorest kinds of 
soil. In transplanting large trees, i.e., from 1 to 3 inches 
in diameter, the trunk should be cut down to the ground 
and one or more shoots be allowed to grow as desired. 
This treatment gives a vigorous straight growth that may 
be put into any shape desired and the growth is very rapid. 

American Chestnut {Castanea Americana). — If al- 
lowed to grow with full exposure, this will make a very 
broad round-headed tree, and is very beautiful upon large 
grounds. Description and treatment for transplanting were 
given under Avenue- or Street-trees. The fruit of the 
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Spaaiali aud Japanese varieties U moch larger but not ot 
as good quality as that of the American, and the trees are 
leas vigoroas. Improved varieties of our native cliestnut 
with fruit of large size are now offered and established trees 
are eometimea grafted with them with saccess. The smaller 
and more vigorous the stock the more certain the success in 
grafting. 



Fig 78.— Catawa Speciosa. 
Catalpa {Caiiilpit spectoifa), Fig. 76. — A beautitnl tree 
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of subtropical effect, producing very large heart-shaped 
leaves and large panicles of flowers after nearly all other 
trees have bloomed. It is not quite hardy at the North and 
the trees should not be transplanted to full exposure of the 
lawn until thev reach 2 to 3. inches in diameter to be most 
successful. 

Flowering Cherries {Prunusj sp.). — Several of the 
flowering cherries are offered by nurserymen. They are 
very beautiful for a few days when in bloom, but the 
flowers soon fall off and the trees are short-lived. If 
planted in a light soil and grown slpwly, they will live in a 
fairly good condition much longer than in a heavy or very 
rich soil. As they grow rapidly, they may be used tem- 
porarily, until more permanent trees have reached a good 
growth, when they can be removed. 

Redbud or Judas-tree (Cercis Canadensis). — This is 
a very beautiful small tree, often taking the shrub form, 
producing an abundance of bright pink flowers before the 
leaves appear. The latter are of a very dark rich green 
color that is ornamental all summer. If grown too rapidly 
while young, it often winter-kills, like many of the trees 
coming from the middle and Southern States, and succeeds 
better in the lawn than if planted in a rich border; enough 
plant-food, however, must be used to produce a fairly 
vigorous growth. 

White-fringe {Chionanihus Virginicus)^ Fig. 77. — 
Although generally grown in the form of a large shrub, 
with a little care this may be made to produce a single 
trunk by pinching or cutting off all lateral buds and shoots 
on the main trunk. It is very beautiful, with lace-like 
fringe of flowers hanging from its small branches, and, like 
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the redbnd, requires some care to prevent an excessive 
growth, which would make it liable to winter-killing. 



Fia. 77.— Wbitb-Fbinob [Chionantkui Vtrginieu*). 

Flowering Dogwood (Cor«w« Florida), Fig. 78. — This 
Btnall tree requires some protection from the hot sun and 
drying winds of winter to reach its greatest perfection. Id 
full exposure the large white bracts about the flowers, the 
ornamental part of the blossoms, are often injured, but 
nnder the shade of larger trees, on the north slope of a hill 
or in the shade of baildings and in rather moist soil, it 
becomes one of the most beautiful of our native small trees. 
The pink or red form of this species is also very beaatifnl 
and valuable. 

English Hawthobn (Cratwgus oxycantka). Fig. 79. — 
The doable-flowering hawthorns are among the most beau- 
tiful of the small trees. The flowers are very brilliant 
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and abundant aud the foliage is of a beautiful dark green 
color, but, like all the rosaceous plants, the flowers are of 



Fia. 78. — Flowebinc) Ddqwood ob Oobhel [CorTvtn .Flori&i), 
short duration. The tree is subject to the attack of both 
the flat- and round-headed apple-borers and the leaves to 
several species of fungi, for treatment of which see 
chapter on Insects and Fungi. The varieties known as 
Paul's new double, white and red, are among the best. 

Golden-chain ok Laburnum {Cytisus Laburnum). — 
Where this half-hardy shrub or small tree succeeds, it is one 
of the most beautiful yellow-flowering trees in existence. 
It mast be grown slowly in the lawn or where the roots of 
other trees keep the soil in a rather poor condition, although 
enough plant-food mnst be applied to prodnce a fair amount 
of wood, 

AUEBiCAN Beech (Fagus ferrtit/iTiea). — Thia is one of 
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the fiaest Ameiicau trees, but requires a cool moist soil and 
protection from the hot sun. It is so difflcalt to transplunt 
that it is not often seen in coltiTated groands, and is rather 



Pia. 79,— English Hawthoiin {Oralmgut oxyeantku*), 

objectioriahle as a lawn- tree on account of the leaves, which 
adhere' to the branches nearly all winter. Under some con- 
ditions on a large place and among groups of evergreens the 
very light brown or almost white winter foliage produces 
pleasing effects. 

European Beech (P. sylvatica). — Rather more graceful 
in growth than our native species and more easily trans- 
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planted, bafc the winter foliage is of a darker eolor and not 
qaite so ornamental. This species has produced many in- 
teresting and beaatif ul forms, which will be described under 
their proper heading. 

European Ash {Fraxinus excelsa), — This somewhat re- 
sembles our native ash in form of tree and color of its 
foliage; it is easily transplanted and many of its varieties 
possess considerable value. 

AucuBA-LEAVED AsH {F. Americana, var. aucubcBfoUa), 
— A beautiful tree with variegated foliage, but not so 
vigorous in growth as the common form. Valuable to plant 
in contrast with trees of purple or dark green foliage. 

HoNEY-LOCUST {GleditscMa triacanthos), — A large tree 
with beautiful foliage and large, often branched thorns, 
which cover more or less the main branches and sometimes 
the trunk. It varies much in shape, sometimes making 
very irregular growth, but it can be trained to a good form 
by a little judicious pruning. Compact, finely branched 
trees should be selected if planted on the lawn. 

Kentucky Coffee-tree {Gymnocladus Canadensis), — 
A hardy native tree with feathery compound leaves, large 
stiff branches, and large panicles of flowers. Valuable for 
its subtropical effect. 

China-wood {Kmlreuferia paniculata). — A hardy im- 
ported tree with good foliage and large panicles of yellowish 
white flowers in July. It is valuable on account of its large 
masses of flowers opening so late in the season. 

Plane-tree or Buttonwood {Platanus occidentalis), — 
Were it not for the disease which attacks this tree it would 
be among the most desirable for ornamenting large places 
or roadsides. Its most conspicuous features are the white 
and olive patches of its very smooth trunk and branches 
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caused by the annaal scaling off of the outer bark. A 
blight, however, attacks the leaves in the early summer, 
which causes many of them to wither and fall off, but are 
followed by perfect foliage again later in the season. As a 
resalt of this disease the branches become weakened and are 
easily broken off by wind and storm. It requires a moist 
rich soil and some very beautiful specimens are found grow- 
ing in river-bottom lands in many sections of the country. 

Poplars. — ^Very few, if any, of the poplars are of any 
value for permanent growth. They are very rapid in 
growth, easily transplanted, possessing many varying forms 
and colors, and useful where immediate effect is desired. 

Silver Poplar or Abelb {Populus alba), — This very 
rapid growing tree is especially conspicuous when the silvery 
under-surface of the leaves are turned up by the wind. It 
has the fault, however, of throwing up suckers from the 
roots and is sometimes attacked by insects. To prevent the 
suckers from gaining strength and becoming troublesome, 
they should be pulled up, when the shoots separate from 
the root, and not be cut off at the surface. If cut off at 
the surface of the ground, the whole root system remains 
perfect and the buds are ready to start again with renewed 
vigor. 

Bolley's Silver Poplar (P. alba^ var. BoUeana),— 
This tree is of a more close and spiry growth than the last, 
with leaves of a darker color above and equally silvery 
beneath, and though not fully tested under all conditions 
promises to be more valuable than the common Abele. 

Black Poplar (P. nigra). — A most rapid growing tree 
of a pyramidal growth and dark green leaves. Trees started 
from cuttings in 1874 are now more than 2J feet in 
diameter and 60 feet high. It has, however, developed a 
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very serious fault in that the lower leaves are attacked by 
a leaf-rust. As this disease is confined largely to the lower 
leases, there is no difSculty in checking it, if not wholly 
preventing, by spraying with the Bordeaux mixture. 

Flowering Peaches and Plums {Prunus sp.). — Noth- 
ing can be more beautiful than the double-flowering peaches 
and plums, but the flowers are of short duration and the 
trees subject to all the diseases and insects that attack the 
fruit-bearing trees, and are therefore not largely planted. 
They begin to bloom, however, in a few years from planting 
and where the expense can be afforded may be planted 
temporarily to occupy the space until more permanent or 
slower-growing trees can give the desired effect of shade or 
ornament. 

Flowering Apples. — While the blossoms of the apples 
are of short duration, like those of the plum, peach, and 
cherry, the tree is hardy and lasts a much longer time. 
Among the best of these are: 

Parkman's Double-flowering {Pyrus malusy var. 
ParJcmanii). — This is a rather dwarf tree with rich dark 
foliage and producing beautiful bright rose-colored doable 
flowers. 

Chinese Double-flowering Apple (P. m., var.flore 
roseo-plena). — Flowers rather larger and more showy than 
the last. 

Liquid AMBAR or Sweet-gum Tree {Liquidamba 
styracifolia), — A most beautiful tree of regular conical 
growth, fine dark foliage which takes on a beautiful red 
and yellow color in the autumn; a native of the middle 
and Southern States, but proves hardy in STew England. 

Umbrella-tree {Magnolia tripetala), — Of a rather 
broad irregular form, its large leaves, often nearly 2 feet 
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long by 8 iaches wide, and large showy white flowers make 
this tree a conspicaoas object on the lawn. Like the tulip- 
tree and the other magnolias, its roots are soft and easily 
injured and mnst be treated very carefully in transplanting. 

Cucumber- TREE {M. acuminata), — A very fine tree, 
pyramidal in form and producing yellowish fragrant flowers 
in considerable abundance. It thrives best in a deep warm 
soil. 

Soulange's Magnolia (M. Soulangeana)^ Fig. 80. — This 
small tree is the most beautiful, most hardy and useful of 
the magnolias, the large cup-shaped blossoms of white 
and purplish color coming before the leaves making it a 
very conspicuous and beautiful lawn-tree. 

Showy Magnolia {M, speciosa), — Like the last, but with 
rather smaller and lighter-colored flowers that last some- 
what longer. 

Swamp-magnolia {M, glauca). — A native tree found 
in swampy places from Maine to Georgia, and under favor- 
able conditions is a great addition to our list of small trees. 
The foliage is bright green above and whitish beneath, and, 
like most of the small magnolias, is generally grafted on the 
tripetala stock. When grown in the shade of other trees, 
it holds its foliage nearly all winter. 

Some others of the numerous species and varieties of 
magnolias succeed under favorable conditions, and where 
they thrive nothing gives more satisfaction. 

Mulberry {Morus alba and rubra). — The mulberry is 
a tree of good form, with bright green foliage that is orna- 
mental, and many persons are fond of the fruit. The most 
hardy of the fruit-bearing and perhaps the best variety is 
the new Anurican. 

Box-elder {Acer negvndo). — A rather interesting tree 
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with ash-like foliage and frait much like that of the com- 
mon maples. It soon takes an irregular form, is easily 
broken by wind or ice, and is rather short-lived. 

Chinese Cork-t ree {Phellodendron aviurense) . — A 
very desirable round-headed tree of recent introduction 
with foliage somewhat like the black walnut. Thus far it 
has proved clean and free from insects and disease. 

Yellow Locust {Robinia pseudo-acacia). — Were it not 
that this tree is attacked by insects which injure the 
branches, stopping their growth and causing the growth of 
suckers from the roots, it would be a great addition to the 
list of . beautiful ornamental trees. Its foliage is fine and 
feathery, of a rich dark green color, and when in blossom 
we have no more beautiful tree. It is worthy of continued 
effort to find a remedy or preventive for the injury of 
insects, and it has been suggested that by spraying the 
trunk and main branches with Paris green and water or 
with this substance in the Bordeaux mixture, in the spring 
and early summer, this injury may be prevented. 

Willows. — Like the poplars, the willows are easily 

propagated by cuttings and will grow in almost any soil. 

They grow very rapidly, but soon reach maturity and are 

not of much value for permanent growth. Some of the 

I weeping varieties are graceful and very ornamental and will 

be described under the head of Weeping Trees. 
\ White Willow {Salix alba), — The most rapid grower of 

all of the willows and often used to hold embankments and 
the soil along the borders of ponds and streams in place. 
; While young it is regular in form and ornamental, but as it 

becomes older takes a more irregular growth and loses much 
of its beauty. 

Golden Willow {S. a., var, vitellina), — Of the same 
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form and habit of the white willow and possessing the same 
faults, but its golden bark in winter often forms a beautiful 
feature when planted among canoe-birches, red-twigged 
willows, or red dogwoods. 

Bed-twigged Willow {8. a. vitellina^ var. Britzensis), 
— This is a comparatively new variety with red twigs which 
while young are nearly as red as those of the red dogwood. 
It has not been widely tested, however. 

Basswood or American Linden {Tilia Americana). 
— A native tree of some value for ornamental purposes. It 
has large, dark green foliage and very fragrant white flowers 
suspended on long-winged peduncles in July. It makes a 
large tree in good soil, but becomes rather irregular as it 
reaches full growth. 

European Linden {T. Europea). — A native of middle 
and northern Europe, of more regular form and smaller 
foliage than the last, and but for the injury caused by 
borers and a leaf -blight it would be one of the most valu- 
able pyramidal trees. When not injured by the above 
pests, it grows very rapidly and reaches large size. (See 
chapter on Insects and Diseases.) 

White-leaved European Linden {T. Europea^ var. 
argentea). — A vigorous tree with a more rounded head than 
the last and with leaves dark green above and silvery white 
beneath. Subject to the same pests as the last. 

American Mountain Ash {Pyrus Americana). — One 
of the most beautiful native small trees often found 
growing on our mountains. Its large cymose panicles 
of white flowers are very beautiful, and there is scarcely 
anything more beautiful than the large clusters of dark red 
fruit in the autumn and early winter. It is so seriously 
injured by the apple-borer, however, that it is only by the 
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most constant attention that it can be grown so as to reach 
large size. 

European Mountain Ash {P. aucuparia). — Very aimi- 
lar to the last in habit of growth aud foliage, bat with larger 
and lighter colored berries. It requires the same treatment 
to prereiit lajary from insects as the laaj; species. 

Oak-leaved Mountain Ash (/*. a., var. quercifolia), 
Fig. 81. — A very interesting form of the last species, of a 



Fia. 81.— Oak-lkavbd Motjittain Ash (Pyrui aucuparia 
guereifotia). 

more compact habit, however, and having leaves somewhat 
like tliose of the English oak. Attention most be given 
this tree to prevent injury from borere, 

Hop-TRBE (Ptelia trifoliata). — This small roand-beaded 
tree possesses peculiar beauty of form and dark, rich color 
of foliage, but its most striking feature is the masses of 
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circnlar-vinged fruit that somewhat resemble large clnsters 
of the fruit of the common hop-vine. 

0ak8. — These trees are, many of them, emblems of 
grandeur and strength, yet some of the species and varie- 
ties possess graceful and pleasing ontliaes and beautiful 
colors of foliage. In size many of them are not suited to 
small places, and yet a single large oak with a cottage and 
accompanying outbuildings nestling nnder its branches 
affords a most beautiful pictnre of comfort and protection 
of which the home is onr best emblem. Perhaps the most 
objectionable feature of these trees as a lawn ornament is 



Fig. 83.— Whith Oak IQucreui alba). 

the persistency with which the foli^e adheres in the 
winter. In the grove mingled with evergreen and other 
decidnous trees this feature may have rather a pleasing 
effect, but in a conspicuous place on a lawn its persistent 
brown leaves are not a pleasing object for continued view 
during the winter. The oaks require a strong soil to reach 
their greatest perfection, but they do well under a great 
variety of conditions. They are difficult to transplant and 
need the special preparation recommended for the oak, 
black walnut, etc., on pages 140 and 141. 

White Oak (Quercua alia). Fig. 82. — The grandest of 
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all the oaks and one of the most common. It is rather slow 
in growth and wherever large trees are found, whether by 
the roadside or in the field, they should be preserved and 
the most be made of their pictaresqae grandeur. 

Red Oak {Q, rubra). — See Street- or Avenue-trees. 

Swamp White Oak {Q. bicolor). — Somewhat similar 
in appearance to the last, but rather more upright in 
growth and with a heavier foliage. It succeeds best in a 
moist soil. 

Pin- or Swamp-oak {Q. palustris)^ Fig. 83. — This 
beautiful oak is only of medium size and takes the most 
regular pyramidal form ; the leaves are deeply lobed, dark 
green in color, changing to a beautiful scarlet-crimson in 
autumn. Its acorns are small, set in a very shallow cup, 
and the branches stand out nearly at right angles with the 
trunk or with age assume a drooping form. It is a tree 
that should be more planted than it is. 

Scarlet Oak {Q, tinctoria, var, coccinea), — This tree 
resembles the red oak (see Avenue-trees) somewhat in out- 
line, but with a much more deeply lobed leaf and an acorn 
of medium size nearly half immersed in the cup. It is an 
upland oak and takes on a beautiful scarlet color in 
autumn. 

English Oak {Q. robur). — This oak is medium to large 
in size, with rather small leaves like our native white oak, 
but more graceful and compact in outline. It takes a 
greater variety of forms than any other species, varying 
from the most close and upright pyramidal form to the 
low-spreading or weeping tree, and in foliage from the 
darkest green through the lighter shades of green to golden 
yellow and to the rich purple shades of the copper beech. 
In form of the leaves it varies from those with broad, almost 
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unbroken outline to the deeply cnt, almost fern-like leaves. 
These peculiar and marked forms, however, mnst be propa- 



Pio. 88.— Pra-OAK {QuBrcv$ palttttrii). 
gated by budding or grafting and are often of slow growth 
and expensive. Among the best forms are: 



DESCRIPTIOK OP TREES. 163 

Pern- leaved oak {Q, r., var. asplenifoUa). 
Variegated oak ($. r., variegata). 
Purple-leaved oak Q. r., var. atropurpurea). 
Pyramidal oak {Q. r., var. fastigiata). 

Chestnut Oak {Q. Prinus). — The leaves of this species 
are very much like those of the common chestnut, but not 
so narrow or so pointed. It succeeds best in rather strong 
rocky soil. 

Elms. — Under the heading of " Street-trees " the white 
and slippery elm were described. Both of these species are 
equally adapted to the lawn, where high-spreading forms 
are desired, but they are gross feeders and it will be found 
somewhat difficult to make other trees, shrubs, or plants 
grow near them. An abundance of plant-food, however, 
applied each fall will help to make both the elms and what- 
ever may be planted among their roots grow satisfactorily. 

English Elm {Uhnus campestris), — Although of a 
sturdy, vigorous, upright growth, it does not reach the 
beauty and grandeur of our American elm. As with the 
English oak, this species takes many interesting forms, some 
of which are very beautiful. 

Scotch Elm (U, c, var. Montana). — Much like the 
last, but with a rather more upright and heavy growth. 

All of the elms are subject to the attack of the elm-scale 
{Qo88yparia)y canker-worm, and the elm-beetle, which see 
on pages 270-274. 

European Larch {Larix Europea). — This is one of the 
most beautiful and rapid growing trees, and except when 
injured by the pine saw-fly, an insect the larvsB of which 
destroy the foliage in the summer, and an aphis or plant- 
louse that sometimes checks its growth, is a most desirable 
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tree. The foliage is very fine and feather-like, and in the 
spring of the most delicate green color, which gives very 
beaatiful effects in contrast with other foliage or by itself. 
It is .easily transplanted and sacceeds upon the poorest of 
soil. The lateral branches should be encouraged to make 
a full growth by heading in the top while young, yet at 
the same time its regular pyramidal habit of growth should 
be preserved. 

Weeping Trees. 

Few more beautiful objects can be seen than some of the 
many weeping trees that are now being offered by nearly 
all of our nurserymen. They possess beauty of form, grace 
in outline, and often produce beautiful flowers. They are 
especially adapted to planting upon the lawn. Most of the 
trees of this type are grafted upon other stocks, which in 
many cases results in a smaller or slower growth and adds 
very much to their cost. 

LIST OF WEEPING TREES. 

Maple, Cut-leaved Weeping. Mulberry, Weeping. 

Bircb, Cut-leaved Weeping. Willow, Babylon Weeping. 
Cberry, Weeping Japanese. ** Kilmarnock Weeping. 

Dogwo.)d, Weeping. ** Thurlow's Weeping. 

Beecb, Weeping. *' Purple or Am. Weeping. 

Ash, Weeping. Elm, Camperdown. 
Poplar, Weeping. 

Out-leaved Weepinq Maple {Acer dasycarpurrty var, 
laciniatum)^ Fig. 84. — A very graceful weeping tree with 
deeply cut leaves, dark green above and silvery white 
beneath. When allowed to grow without care, it often 
forms forked branches that are liable to split down with 
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heavy weight of snow aad ice. To avoid this, only one 
leader or maia branch should be allowed to grow at fiist, 
and all laterale tending to outgrow the leader should be 
headed in to keep a good balance of the tree. Some very 
gne trees are grown from seed of the cat-leaved varieties. 



Pig. 84.— Wibb's Ctrr-LKATKD Uafle {Aetr datycarpmn 
laciniata pgnduta). 

but the best forms mast be obtained by grafting upon the 
common silver-maple stock. 

CuT-LE-iVEB Weeping Birch {Betula alba, var. laciniata 
pendtda). Fig. 85. — On account of its rapid growth, the 
ease with which it is transplanted, and its great beauty, 
both in winter and summer, this is one of the most SBtiB> 
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factory of the weeping trees. It is especially efFdctiye with 
a background of evergreens or in winter in contrast with 
red- or yellow-twigged willows. It; grows well in poor soil 



Fio. 65. — Cdt-lbaved Wbepinq Bikch (Bttala alba, ladaiala 
pendttla). 

and is easily transplanted while yoang, hnt not so readily 
when it reaches two or three inches in diameter. This 
variety is commonly grafted or budded on the i 
form of B. alba. 
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Youiq^G's Weeping Birch {B. a., Youngii), — Smaller 
and less upright than the last, but with a more drooping 
head and much smaller leaves. It forms a beautiful object 
on the lawn. 

Weeping Cherries and Plums. — Nothing can be more 
beautiful than some of the double- and single-flowered 
weeping cherries and plums, but, like those of the same 
genus already described, they are short-lived, liable to injury 
from insects and fungous pests, and the cherries especially 
to injury to the trunk by freezing. One of the most 
beautiful is the 

Japanese Weeping Cherry {Prunus Japonica^ pen* 
dula). — While young this is one of the most beautiful 
objects ever introduced. It is, however, grafted upon an 
upright stock, and we have thus far found nothing as a 
stock that will withstand the climate of middle and northern 
New England, where the trunk is split open by the action 
of frosts. . Further south it may not be injured in this way 
by severe winters. 

Weeping Dogwood {Gornus Florida^ var, pendula). — 
This small tree is not more beautiful than the upright form 
of the species already described, but it is unique and attrac- 
tive when well grown. 

Weeping Beech {Fagus sylvatica^ var, pendula)^ Fig, 
86. — ^Although not regular in outline, this tree has a pic- 
turesque beauty peculiar to itself. It is vigorous in growth 
and desirable. Succeeds only on heavy soils. 

Weeping Ash {Fraxinus excelsa^ var, pendula). — A 
rather stiff, drooping tree, with beautiful foliage, and 
although not equal in graceful beauty to many of the 
weeping trees it is useful in some combinations. 

Weeping Poplar {Populus grandidentatay var, pen- 
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dula), — A most beantifal tree, producing its blossoms id 
loDg pendant catkioB before any otber trees are in bloom, 
and it makes a very beautifal object on the lawn. Its form 
is good, foliage rich green, free from disease, and grafted 
upon the Carolina poplar or Cottonwood stock it bids fair 



Pis. 86.— Wbbfibq Bbkch {F. »yl , pendula). 

to be a tree that will last longer than some of the npright 
kinds. Its clean gray bark also makes it ornamental in the 
winter.* 

Weeping Mulbebry {Morus alba, var. ladniata pen- 
dula), Fig, 87.^0ne of the most graceful and beautiful 
fountain-shaped trees. Its branches are slender and fall 
away from the upright stock upon whieli it is grafted in a 
very graceful fountain-like manner, and its deeply cnt and 

* Since the above wtis written specimens o( tbia tree have been 
Been badlj injured b^ cold. 
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lobed bright green leaves add much to its lightness and 
beauty. It has thns far proved hardy and free from disease 
or insect peat. 



Pio. 87.— Tbab' Wkkmno Mdi-Bbbrt (Morui alba, Sibmea). 

Babylon Weeping Willow (Saliz Babylonica). — The 
largest and most rapid growing of the very graceful weep- 
ing trees; it is a very beautifnl tree, bat has some of the 
fanlts of other species of willows, and its branches are easily 
broken o3 by wind and storm. It is especially adapted to 
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locations near water and grows most rapidly in a moist 
soil. 

Kilmarnock Weepixg Willow (S. Caprwa, var. pen- 
dula). — This fountain willow grows well for a time in a 
great Tariety of soils, but is short-lived. Its form is very 
regular and unbroken, and is little more ornamental than 
a hay -stack. 

Thuklow's Weeping Willow [S. sp. Thurlowii). — As 
far as tested this new tree promises to be the most satlsfac- 



i Elm (Ulmu* Campettru, var. pendvia). 
toiy and beaatiful of the wiliowB. In form it is upright 
with the branches bending toward the groand. Its branches 
are bright green, which will form a pleasing contrast with 
the yellow and red shoots of the other willows and the 
clean white branches of the birches. 
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J ; Purple Weeping Willow {S. purpurea^ var, pendula). 

\ \ — The glaucous foliage of this native willow, together with 

ft. ^ the purple-colored shoots, gives a shade of color that is very 

I \ desirable in ornamental grouping. 

^ \ Camperdown Elm {Ulmus Montana^ pendula), Fig. 88. 

I — For an arbor-tree, one that will give a close shade and 
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S ; last a long time and is decidedly graceful in outline, this 
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tree stands at the head of the list. To get the best results, 
it should be grafted at least six feet from the ground on 
the upright Montana stock; otherwise the branches will be 
too low to sit under conveniently, and when reaching near 
the ground many of the lower branches will soon decay. 



S^ Trees with Deeply Cut Foliage. 

J. I : Maple, Wier's Cut-leaved. Maple, Variegated-leaved, Jap. 

H s Bircb, Cat-leaved Weeping. Beech, Fern-leaved, Jap. 



Maple, Purple, Cut-leaved, Jap. Ash, Cut-leaved 



tt 



»^ •• Green Fem-leaved ** Oak, Cut-leaved *' 



Of the above Wier'^s Cut-leaved Maple and Weeping Cut- 
leaved Birch have already been described under " Weeping 
Trees," Figs. 84 and 85, and are among the very best of 
this group. 

Japanese Maples {Acer polymorphum^ var,)." — Few 
trees have such a variety of foliage or forms of growth as 
this species. Some of the most beautiful of the forms have 
already been mentioned, bat no description given. Among 
the best are the following; 

Japanese Purple Cut-leaved Maple {A.p,,dissectum 
purpureum). — A beautiful weeping, cut-leaved, small tree, 
very slow in growth, but the leaves are so deeply cut and 
fern-like, and with deep purple color, that one is well 
repaid for considerable petting and long waiting if he 
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succeeds in making it grow to perfection. It most be 
planted in a deep, moderately rich soil, and shonld have an 
annual dressing of rich manure for 3 or 4 feet around the 
trunk in the fall. 

Japanese Green Fern-leaved Maple {A. p.^ var. 
pinnatifidum). — A variety that is rather more vigorous 
than the last, but with green fern-like foliage and graceful 
drooping habit. 

Variegated Fern-leaved Maple {A, jo., dissectum 
roseO'pictum). — Equal to the last in vigor and perfection of 
foliage, but many of the leaves are beautifully bordered and 
marked with white, pink, and rose-color, especially those 
on the inside of the shrub. 

Fern-leaved Beech {Fagus sylvaticuSy var. Jietero- 
phylla). — In a heavy soil where other varieties of the oeech 
succeed this tree will thrive and is very beautiful and 
desirable. 

Cut-leaved Ash {Fraxinus excelsior^ var. cuculata). — 
The leaves of this variety are irregularly cut and divided 
and the tree presents a very pleasing appearance. Requires 
a heavy soil. 

Cut-leaved Oak {Quercvs robur, var. laciniata). — For 
a slow-growing tree this is one of the most permanent and 
in strong soil succeeds with good ordinary care. Like all 
the other oaks, it is difficult to transplant. 

Trees with Colored Foliage. 

Maple, Reitenbach. Beech, Copper. 

♦' Scliwerdler's. " Rivers* Purple. 

** Japanese. Poplar, Golden. 

«* Purple Sycamore. Plum, Purple-leaved. 

•* Tricolored Sycamore. Oak, Purple-leaved. 
Bircb. Purple-leaved. 



DESCRIPTION OF TREES. 173 

Reitenbach Maple {Acer plafanoides, var. Reiten- 
hachii) aad Schwebdler's Maple {A, p,y var, Schwerd- 
lerii) have already been described under Lawn-trees. 

Japan Purple-leaved Maple (A. polymorphum^ var. 
atropurpureum and sanguineum)^ Pig. 75. — These two 
varieties are very much alike, bat the first has somewhat 
darker foliage with a deeper-lobed and rather narrower leaf 
than the last. They grow nearly as large as the common 
form of this species, i.e., 10 to 15 ft., and the foliage is the 
most beaatifally colored of all of the pnrple-leaved trees. 
They require a deep warm soil, and perhaps a little shelter 
from too much exposure, and are more hardy when grown 
in the lawn than when grown in a rich border. 

Purple Sycamore Maple (A. psetidoplatamiSy var. 
atropurpurea). — A heavy, broad-headed tree, with dark 
bronze-green foliage, but not of the decided color possessed 
by Schwerdler's or the Japanese species. 

Tbicolored Sycamore Maple {A. p,^ var. tricolor). — 
Of the same form as the last, bat with leaves beautifully 
marked with white, green, and purple. Very interesting, 
but not a conspicuous tree. 

Purple-leaved Birch {Betula alba^ var. atropurpurea) . 
— A tree of good form and with conspicuous colored foliage 
in spring, soon changing to a bronze green. The contrast 
of this dark foliage with the white bark of the branches 
makes it a yery desirable tree. It succeeds upon very thin 
soil. 

Purple-leaved Catalpa {Catalpa hignonioides^ var. 
purpurea). — Were this tree perfectly hardy in the northern 
sections of the country it would be one of the most desirable 
trees for the lawn. It, however, is not quite hardy while 
young, and, as with the C. speciosa, it must be kept in the 
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shelter of the narsery until it is 3 or 4 inches in diameter 
at the base, when, if it has been transplanted in the nursery 
several times, it may be safely moved to the lawn, where it 
will succeed better than in a rich border. The foliage is 
large, dark bronze purple, growing somewhat lighter with 
the advance of the season. 

Copper-leaved Beech (Fagus sylvatica^ var. pur- 
purea), — No tree is more conspicuous on the lawn or in 
groups than the purple or copper beech, and large numbers 
of them are planted each year; yet we see very few speci- 
mens more than a few years' old. The reason for this 
undoubtedly is that they do not succeed in all soils and in 
fall exposure and that they are sometimes attacked by 
borers which work in the trunk near the ground. The 
varieties will grow only under the conditions of the common 
types, requiring a deep moist soil, some shade or shelter 
while young, and a cool northerly exposure. 

KiVERs' Purple Beech {F, 5., var. purpurea River six) ^ 
Fig. 89. — This variety has more deeply cat and darker 
leaves than the last, and may be preferred by many, though 
both are extremely beautifal, and change about equally to 
the bronze-green color as they mature. 

Golden Poplar {Populus Canadensis^ var, aurea).-— 
This is the most rapid growing of the golden-leaved trees, 
and is of value planted in contrast with purple- and dark- 
leaved varieties of trees. Like some of the other species of 
poplars, it is short-lived and the leaves are often seriously 
injared by rust in August, which causes defoliation before 
the bads are matured. The treatment required to destroy 
this rust is the same as for that described for the black 
poplar. 

Purple-leaved Plum {Prtmus pissardi), — Were it not 
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for the short life of this tree it woald be one of the greatest' 
acqnisitioiiB of the last decade. It is rapid in growth, easily 



Fro. 89. — RiTERs' Pohplb Beeck (Fafftta lyl., jmrpurea) 

transplanted, of good form, and retains ita dark purple color 
longer than any other tree. Aa yet it has shown little 
tendency to disease or the attack of insects, and it is hoped 
that it may be free from some of the faults that render so 
many of the same geans of little TaJue for ornamental pur- 
poses. 

Purple-leaved Oak {Quercua rohur, var. alropur- 
purea). — The characteristic of strength typiBed by the 
oaks mitkes any of the species of interest, and if in addition 
to this character they possess strikingly beautiful features 
they become all the more ralnable. This tree has dark 
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purple or bronze-green -Miage all summer, >is modenitely 
yigorous in growth, and very desirable. 

Golden-leaved Oak {Q, r., var. concordia). — This is 
perhaps the best of the golden-leaved oaks, and is very 
beautiful when the leaves first unfold, but it loses some- 
thing of its freshness and beauty as the season advances. 
Its chief value consists in the use that may be made of it 
in toning down the extreme shades and tints of other trees. 

Golden-leaved Japanese Maple (-4. Jap.^aurea). — 
A most beautiful tree for planting with the purple-leaved 
forms of A. polymorphum. 

Golden Elm {Ulmus campestris^ mr, uutea). Pig. 89'. 
— This beautiful tree is of slow growth,, but planted in 
moderately rich land succeeds well and is worth repeated 
trials to secure the establishment of even a single specimen. 

Chinese Catalpa (Catalpa Bungei), Fig. 89'. — A most 
interesting round or umbrella-formed tree with large, bright 
green foliage. In slight shelter and in a deep, warm, sandy 
loam it proves hardy and valuable. 
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CHAPTER XI. 

EVERGREEN TREES. 

Evergreen trees are indispeDaable in some features of 
ornamental gardening. They are especially valnable for 
screens and wind-breaks, for a background against which 
to group trees with beautifully colored leaves or branches, 
and for winter decoration. The too abundant use of ever- 
greens results in a sombre effect and often to an unhealthy 
condition if planted too close to the buildings. The limit 
and scope of this work will allow of the description of only 
the most beautiful, and those that succeed under a wide 
range of conditions and are most easily transplanted. 
Small evergreens should not be planted where teams, per- 
sons, or animals passing will brush against them continually 
during the winter, as they are very easily injured in this 
way while frozen. 

Evergreens may be transplanted at almost any season of 
the year, but great care needs to be taken that the roots do 
not become dry by exposure to sun and wind, and if possi- 
ble a moist day should be selected. Evergreens, like all 
other trees and shrubs, must have an abundance of plant- 
food. The annual dressing of compost should be applied 
to them as much as to the flowering shrubs, at least until 
they have become thoroughly established. Nearly all are 
also benefited by pruning, especially those that tend to 

177 
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grow into a close spiry form. This is best done in the 
spring before growth begins, thoagh it may be done at any 

time with fair saccess. Among the best of the evergreen 
trees are: 

Spruce, White. Pine, Bhotan. 

" Norway. " Swiss Stone. 

** Inverted Norway. Cypress, Japanese Pea-fruited. 

Colorado Blue. " •• Thread-like. 

Fir, Nordmann's. Arbor-vitse, American. 

Juniper or Red Cedar. ** " Siberian. 

Prostrate. " " Pyramidal. 

Pine, Austrian. *' ** Qlobe. 



<< 



Weymouth or White. " •* Golden. 



White Spruce {Abies alba). — A native tree of consider- 
able beaaty of form, rapid growth, and good color. It is 
easily transplanted and grows in a variety of soils. 

Norway Spruce {A. excelsa), — The most rapid growing 
of the spraces and very beautiful while young, but after it 
reaches the age of 20 years and upwards its lower branches 
begin to fail and must be cut away. To prevent this in a 
measure severe heading in of the leader should be prac- 
tised, which forces the growth into the lower branches. It 
grows rapidly even on very poor soil. The weeping variety 
{A. e., var. inverta) is very unique in form, the branches 
hanging downward close to the trunk, presenting a very 
unusual appearance. 

Colorado Blue Spruce {Picea pungens)^ Fig. 90. — 
Seedlings of this most beautiful spruce vary very much in 
color, some being dark green, like the Norway spruce, while 
others are of the most beautiful glaucous or bluish-green 
color. Some of these very " blae " specimens may be found 
in every lot of seedlings, but to obtain them with certainty 
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and ia large nambers scions are taken from the beet-colored 
apecimeaa and grafted into the ordinary " paagens " or 
" excelsa " stocks. Thus the most perfectly colored ^>eci- 



Fio. 90. — UOLORADO Blub Spruce (Abiet pungent). 

mens become rather expeaaive. They make most beautiful 
lawn-trees either eingly or in groups of the same species 
or arraaged with others of varying colors, 

Nordmann's Fir {Abies Nordmanniana), Fig. 91, — A 
slow-growing tree of very dark green color and the most 
perfect pyramidal growth. The contrast of the new growth 
ia the spring, which is almost golden color, with the very 
dark color of the old foliage is very beautiful. 

Red Cedar {Juniperus Virginiana). — A native tree 
generally conical in form, found growing on dry, rocky 
hillsides, and is very pretty and useful for decorating snch 
places. It takes on more or less of the brownish green, like 
the arbor-vitffis, during the winter. 

Prostrate Juniper (J. sabina, var. procumbens). — 
Although of rather coarse growth, its prostrate habit makes 
it Tftlaabls for deaorating rocky groandi, among ledges aud 
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boulders, where it is very effective. The golden variety, 
the new growth of which is of golden color, is very pretty 
in contrast with the dark green of the original form. 



Fig, fll. — Nohdbmank'b Fm {AM«e 2fordmanni/itM). 

Austrian Pise (Pmus Austriaca), Fig. 93. — This is 
rather a heavy growing-tree, somewhat resembling onr 
native pitch-pine, hut with a more compact growth, longer 
and darker green leaves, and sacceeds in a variety of soils. 
The moat valuable of the hard pines for ornamental pur- 
poses, hut should not he planted on small places. 

White oe 'Weymouth Pine (P. strohus). — This is one 
of the most valnable native trees for a quick growth, grow- 
ing rapidly in almost any kind of soil. While young it is 
very beautiful, perfect in outline, and of a beautiful 
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glanuoQB color, bat as it re&ches maturity it becomes more 
and more spreading and irregular, which while not un- 
pleasant under some circumstancea is not well adapted to 
□se upon the ordinary small lawn. It is one of the most 



Fia 92.—A.VKrBiU3'PTm{Pi»K»AvtlHea). 

easily transplanted trees we have, whether taken from the 
nursery, the pastares, or woods. It stands pruning well 
and may be trained iuto a great variety of forma, though 
in its natural growth while jonng it posseasea more real 
beauty than any close-shaven or unnaturally trained form. 
Bhotan oe Lonq-leated Pine (f. exceha). — 8om«- 
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what resembling the ]ast, but with much longer and more 
beautifal leaves; the form of the tree, however, is not bo 
gracefnl or regalar. Kot quite hardy in the KortheaBtern 
States. 

Swiss Stone-pine {P. cembra). — This apecies is very 
much like the native white pine in color, bat it is more 
compact in form, making a pyramidal growth. It ia rather 
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Tia QS.—Japahbsk PKA-ntmrED CTPRBea {Bettnoapora pie^era). 

slower in growth than the latter species and much more 
beautiful. 

Japanese Pea-frdited Cypress {Reiinosporapidfera), 
Pig. 93. — This is the largest and one of the most hardy of 
the many species of this genus that have been introduced 
£rom Japan. The foliage is dark green and it is somewhat 
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fern-like in the arrangement of its small branches. While 
young it is compact and very beautiful, but as it reaches 
maturity it becomes more open and irregular in growth, 
though it still retains much of its beauty. 

Japanese Thread-like Cypress {R, filifera), — More 
beautiful than the last and equially hardy. It is of light 
green color with thread-like terminal branches and very 
graceful and perfect in form. One of the most desirable of 
evergreens of medium size. 

American Arbor-vit^ {Thuya occidentalis). — A na- 
tive tree of beautiful form and color while young, but soon 
becomes irregular and tends to lose its lower branches as it 
increases in age. It has produced a great many beautif nl 
forms, some of which are much more valuable than the 
original type. It should not be planted where there is very 
great exposure to prevailing winds or where teams, persons, 
or animals will come in contact with it during the winter 
when the branches are frozen, for nothing is more destruc- 
tive to its beauty than contact in zero weather. Among 
the most valuable varieties are the following: 

Siberian Arbor- vit^: {T. o., var, Siberica), Fig. 94. 
— Compact, dwarf, conical in form, of a much darker 
green than most of the varieties, and it takes on less of the 
brown color during the winter than any other form of the 
species; especially valuable for hedges* 

Pyramidal Arbor-vit^ (71 o., var. pyramidalis). — 
Of close, compact, pyramidal form, it serves a good purpose 
where small columnar trees are desired. It is of about the 
same color as the original type of the species. 

Globe Abbor-vit^ {T, o., var, globosa). — Compact 
and globular in form, of a dark green color, and valuable 
for low hedges or for small, low, round-headed trees. 
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Golden Arbor-viTiE {T. o., var. aurea). — SeTcral 
varieties witli gold on- tipped brancbes or with the whole 
foliage of a very light greeo color are offered by nursery- 



FiG. 94.— Group of Arbor-tit^ and Flowbrino Appls. 
men, and planted in contrast with dark green varieties they 
produce a very pleasing effect. Perhaps one objection may 
be nrged against tliem, as with other trees with yellow 
foliage, that they have the appearance of sickly trees, but 
when properly grouped they may be made to tone down 
sharp contrasts and to add tints to groups not otherwise 
obtainable. 



CHAPTER XII. 

ORNAMENTAL SHRUBS, CLIMBING VINES, AND HEDGE 

PLANTS. 

Flowering shrubs and those with brilliantly colored 
foliage are to ornamental gardening what the finishing 
teaches are to the picture or the Tarnishing is to furniture. 
They help to fill oufc the well-rounded forms of groups of 
trees and, possessing more variety of colors of flowers and 
foliage than the large trees, they add beautiful bite of color 
to often otherwise tame garden-work. Being small in size, 
they are especially useful in planting places of small ex- 
tent, are comparatively inexpensive, and reach maturity 
in a very short time. They are very useful in ornamenting 
the foreground where it is desired to take in views above 
and beyond the limits of small grounds, and serve the pur- 
pose of a setting or ornamentation close up to the dwelling 
and over which may be viewed the more extended lawn 
decoration. Among the most desirable are the following: 

Azalea, Pink. Pepper-bush, Sweet. 

Flame-colored. Dogwood, Red-twigged. 






Vasey's. * * Variegated 

Japanese. Filbert, Purple-leaved. 



** Ghent. Quince, Japanese. 

Aralia, Hercules-club. Daphne. 



<< 



Japanese. Deutzia, Double-flowered. 

Barberry, Am. " Slerder. 



<< 



Dwarf, Weigela, Rose-flowered. 
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Weigela, Variegated. 

Silver-tborn. 

Strawberry-tree. 

'* " Gorkj-barked. 

Excborda. 
Qolden-bell. 

** Fortune's. 
" •• Weeping. 
Silver-bell 
Rose of Sbaron. 
Hydrangea, Japanese. 
St. Jobn's-wort, Sbrubby. 
Honeysuckle, Tartarian. 
Mock-orange. 

Golden. 
Large-flowered, 

Purple Fringe (Smoke-tree), 
Wbite Fringe. 

Sumac, Cut-leaved. 

** Japanese. 
Elder, Qolden. 



«< 



<« 



Elder, Red-fruited. 
Spiraea, Golden. 

Bridal-wreatb. 

Lobed, 

Bumald's. 
Tbun berg's. 
Van Houtt's. 

Snowberry. 
Indian Currant. 
Lilac, Common. 

Persian. 

Japanese Tree. 

Josikea. 

Downy. 
Cranberry-sbrub. 
Snowball, Japanese. 
Roses, Bedding. 

Moss. 

Climbing. 

Japanese. 
Rose, Japanese Running. 
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Pink Azalea {Azalea (Rhododendron) nudiflora). — One 
of the most beautiful of our native shrubs and one that 
succeeds best in rather cool, shaded places. It is easily 
transplanted and may be very successfully moved from the 
borders of woods to the lawn if taken in clumps with some- 
thing of a bog of soil upon the roots. The plants are 
improved, however, if taken up and grown in a cool, 
somewhat shaded nursery for a year or two before trans- 
planting permanently. 

Flame-colored Azalea {A. {R.) calendulacea). — A 
beautiful species from the mountainous regions of the South 
and requiring a little protection in New England, but well 
worth the little care required to protect it by setting up 
pine boughs about them or by tying up in a thin covering 
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of straw or mats during the winter. It sacceeds auder the 
same treatment as the last. 

Vasey's Azalea (A. (R.) Vaseyii). — A comparatively 
new speciea, alao a native of the Southern States, with 
beaatifnl liglit pink or rose-colored flowers, and thus far 
has proved iiardy. It promiaeB to be a valuable addition 
to our list of early-blooming sbmbs. 

Japan Azaleas {A. mollis). Fig. 95. — The flowers of 
this species are of a great variety of colors, ranging from 
almost pare white through various shades of yellow and 



Fio. 96.— jArASBSB Azalea (AtaUa moUit). 

orange to that of dark orange-red. It is perfectly hardy, 
but ratherslow in growth, requiring a moist soil and a little 
shelter from drying winds and hot sun. 

Ghent Azaleas (A, poniica, hyirida). — The flowers of 
this species are very similar in colors to the last and require 
about the same treatment. 

Hercdles'-club {AraUa spinosa), — An interesting 
abrub, with large componnd leaves and a heavy panicle of 
white flowers coming in Angnst. It has the habit of pro- 
daoing Backers that, if left to themselves, are not desirable. 
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but by pulling up such a& are not wanted those remaining 
growluxiiriantl; and the mass is kept in a satisfactory con- 
dition. It succeeds best in a somewhat sheltered, warm, 
but rich soil. 

Japanese Aralia {A. Japonica). — This species resem- 
bles the last very much, but with rather smaller and finer 
leaves, requiring the same treatment. 

American Barberry ( Berberis mtlc/aris). Fig. 96. — 
This beautiful shrub is common throughout the Eastern and 
Northern States, and were it less common would be more 
prized as an ornamental shrub. It grows with little care 
and no shrub is more beantifal, with its golden drooping 



Fig. 96.— Barbbbrt (Btrberii vuigarU), Fruit 
clnstera of flowers in June and its bright scarlet fruit in 
autumn and winter. It has the tendency to make a rather 
straggling bush, bat may be forced to take a compact bnshy 
form by heading bapk severely some of the strong new 
shoots on the inside when they have reached the height of 
2 or 3 feet. It makes a very desirable hedge. 

PuRPLE-LEATED BARBERRY {B. V., var. purpurea). — 
One of the smallest purple-leaved shrubs and one of the 
best. It retains its dark purple color through the season 
better than almost any other tree or shrub, and is especially 
desirable to plant in the foreground of golden or light green 
leaved trees or shrubs. Its golden flowers are rather more 
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conspicuous on the dark purple background of ite leaTes 
than thoso of the common type, but the fruit is not so con- 
spicuoaB. It needs frequent headiDg in while joang to 
bring it into a compact bushy form. 



Fia. 97. — SwBBT Peppkr-bdsh (Cieihra alnifolia). 
DwABF Bakbekky {B. Thnnbergii). — A beautiful dwarf 
shmb from Japan, not growing more than 3 feet high, and 
taking a broad compact form. Its leaves are small and 
numerous, changing to a beautiful orange and red color in 
the antnmn, and the fruit, about the same size as the nativo 
species, is borne singly along the under side o£ the drooping 
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branches. It is eBp«ciaUy desirable for low hedges, lines, 
or borders. 

Sweet Peppeh-bubh (Clethra alnifoUa), Fig. 97. — A 
very bardy native shrub, prodacing abaodatit spikes of 
beantiful frsgraot whibe flowers in July. It; has the habit 
of spreading by sucker and needs care that too many oF 
these are not allowed to grow; otherwise the flowers will b<.' 
small andlesa abandant. It thrives best in a rather moisi, 
somewhat shaded locality. 



Fio. 98.— Vabikoated Dogwood (Cornui Siberica, tartegatui). 

Red Dogwood {Comus sanguinea). — A beautiful shrub 
of large size and especially valuable for winter effect. The 
branches are bright red, and planted in contrast with low- 
trained golden willow with the snow for a background very 
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beantifal results are often obtained. A group of evergreens 
in front of this shrub also gives a good contrast. 

Variegated-leaved Dogwood (C7. Siberica, variegatd)^ 
Fig. 98. — The leaves of this shrub are most beautifully 
variegated with yellow, white, and green, and make pleas- 
ing contrasts with dark green or purple leaved shrubs. 
The branches are of the same color as those of the last. 

Purple-leaved Filbert {Corylus avellana, var. airo- 
purpurea). — This shrub has the darkest foliage of any that 
I am acquainted with. When it first unfolds it is almost 
black, but it soon t3hanges to a rich bronze green. It is 
one of the best for planting in contrast with the golden- 
leaved elder, golden spiraea, the variegated dogwood, or other 
shrubs with bright-colored foliage. It should not be forced 
too rapidly while young, as it is not quite hardy in the 
extreme Northern States. A purple form of the common 
hazelnut, C. Americana, has recently been discovered by 
the author but has not been put on the market. From its 
hardiness, ease of growth, and beautiful foliage it promises 
to he one of the best purple-leaved shrubs. 

Japan Quikce {Cydonia Japonica\ Fig. 99. — One of 
the most hardy and vigorous of the imported shrubs. The 
flowers are mostly scarlet, but varying from this through 
many shades of red and pink to pure white, and as they 
open before the leaves unfold produce very brilliant effects. 
Its tough, hard growth makes it valuable for hedges, which 
are very ornamental when in blossom. 

Daphne {Daphne mezeron). — This is the earliest bloomer 
of all flowering shrubs, and its close clusters of dull pink 
flowers, though not very large or showy, are very pretty 
harbingers of spring. 

Double-flowered Deutzia {Deutzia crenatuyfl. pL). — 
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A tall, iipright-growiQg shrub wiih dark green leaves and 
pendent racemes of pink or white flowers. It tends to 
grow with fevr lower branches, and some of the inside ranes 
need catting oat occaaionallj to give it a branching condi- 
tion. If forced into too much growth it often winter-kills. 



Fig. 69. — Japan QtriKcs {Oydonia Japoniea). 

Slender Deutzia (/>. gracilis). — One of the most 
beaatifnl email shrubs with delicate white flowers in aban- 
dant racemes. Like the last, it should be grown rather 
slowly or it will be injured during the winter. A slight 
protection of pine boughs or straw will improve the size 
and quantity of the flowers. 

RosE-FLOWEBED Weigela {DiervtUa rosea), Fig. 100. 
— While young this beautiful shrab is very satisfactory, but 
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after a few yeare' growth it becomes irregalar in outline. 
To overcome this teodeDcy some of the old wood should be 



Fig. 100.— Wbigela {Diervilla roten). 

cut ont each year after flowering, which will resalt in the 
growth of youQg vigorous shoots that will produce an 
abundauco of large flowers. 

Varieaated- LEAVED Wbioela {W. vosea, variegata). — 
The leaves of this variety are beautifully marked with 
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white, jellow, and light green; not so rapid in growth as 
the last and the flowers are of a lighter color. 

Sever^ other species and varieties are offered by the 
nurserymen, bnt none of them are more valnable than the 
above. 

SiLTBB-THORN OB OLEASTER {Ekogtius longipes). — A 
comparatively new ornamental ahrab with fruit of a bright 
red color which is very ornamental. It ripens in July and 
Angnst and hangs a long time on tbe bnshea. It is almost 
perfectly hardy, easily transplanted, and seems to succeed 
in almost any soil. 



Fio. 101,— ExocHOBpA Gbandiflora. 

Steawberry-tkeb (EuOHj/mus atropurpurea). — A tall- 
growing shrnb or small tree with rich dark green foliage 
and a showy f^nit, the enter part of which is crimson while 
the inner part is scarlet. This fruit hangs upon the bush 
nearly all winter nnless eaten by birds. 

CoEKY-BARKED Strawberry-tbee {E. alotus). — More 
compact and bushy than the last and with a richer foliage, 
but does not produce so much fruit. 

ExocHOBDA {EToehonla ffrandijior(i). Fig. 101. — One of 
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the best of the recently introdnced sbrobB. The foliage ie 
of a glaucona green color and the flowers are single, pure 
white, and borne in large clusters and masses. It is hardy, 
very showy, and free from disease and insects. 



Fw. 103.— Goi.DBN-BKi.1, {F(»->sihia Hriditiima), 
GoLKiN-BELL {Forsylhia vtridissijna). Fig. 102. — The 
brightest and most attractive of the very early flowering 
•ihrabs. The flowers are of the brightest yellow and pro- 
duced all over the young branches. The shoots are per- 
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jfectly hardy, but in seasons when the peach-bnds are 
/destroyed by cold the flower-buds suffer and at the North 
,fail to produce flowers. 

Fortune's Golden-bell {F, Fortunii). — Produces 
more abundant and larger flowers than the last. 

Weeping Golden-bell {F, suspensa). — Is pendent or 
weeping in habit and with very abundant flowers. In 
many places where a drooping growth is desired this is 
much superior to the other species. 

Silver-bell {Halesia tetraptera), — A beantiful shrub 
producing pure white bell-shaped flowers much like the 
snowdrop, whence its name. 

Rose of Sharon {Hibiscus Syriacus). — This shrub, 
while not perfectly hardy north of New York City, is 
valaable on account of its large showy flowers, which open 
in August and September. If grown slowly in the border 
or lawn, it lives to considerable age and makes a very large 
shrub or small tree. The flowers vary in color from pure 
white to the darkest crimson and with many beautiful 
varieties of striped or mixed colors. 

Japanese Hydrangea {Hydrangea paniculata, grandi- 
flora)^ Fig. 103. — Of the many beautiful shrubs introduced 
from Japan this is one of the best, most easily grown, and 
largely planted. The flowers, coming in August and 
September, are very large and showy and last a long time. 
If gathered at just the right stage of growth the flowers 
retain their beauty and freshness for a long time and make 
desirable decorations during the winter. To get the best 
results in growing this shrub, the new growth should be 
cut back severely in the fall or before growth begins in the 
spring, in many cases to two or three buds, for the smaller 
the number of buds allowed to grow the stronger the 
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shoots, and the size of the panidee vill be in pro|)ortioQ to 
the vigor of these shoots. 



Fro. 103.— Ptebobtyrax {Pterottyrax hi^ida). 

PTEH03TTRAX {Pterostyrox hispida). — One of the most 
beaatiful large flowering shrubs. It requires a deep, rather 
light soil and a little shelter. Should bo more generally 
planted than it now is. 

Shbcbbt St. John's-wort (Hypericum aureum). — One 
of the moat beautiful of the flowering sliruba, the flowers being 
like little tassels of gold and the foliage of a rich glaucous 
green. It is not, however, a long-lived shrub, requiring 
considerable petting after five or sis years of growth. 

Tartaeiak Honeysuckle (Lonicera Tariarica. — 
Some of the more brilliantly colored flowered varieties of 
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this Bpeciee are very desirable. It makes & very large, 
npright Bhrab, with pink or yellow blossoms that are fol- 
lowed by bright scarlet berries. 

Calycanthus, Bweet-sceotedshrab, strawberry-bnsh.etc 
{Odlycanfhvs Floridus), I'ig. 104. — A very hardy, vigorooa- 



Fio. 104.— C <i.VCANTHDB {Calycanthux Ftoridvs). 

growing shrub with brown or chocolate-colored very sweet- 
scented flowers. It ia easily propagated from seed, which 
it produces abundantly, and grows well on almost all kinds 
of soil; not a showy shrub, bat desirable for the fri^rance 
of its flowers. 

MocK-ORAHGB {PkUadelphus coronanus), Pig. 105. — 
Often called the syringa, bat aa this is the Latin name of 
the lilac it cannot be properly applied to this plant. It is 
well called the mock-orange, for its flowers somewhat 
i«aemble the orange-blossom, and are equally fragrant, 
though with not ao delicate a perfume. It grows to a large 
size, but retains its regular rounded bnah form even when 
of great age. 

Golden-leaved Mock-ohangb {P. c, var. aurea). — 
V'ery similar in leaf and flower to the last, but of a smaller 
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growth, and with leaves that are of a bright golden color 
when yotiDg, but changing to a light green during the 
latter part of the summer. In contrast with the purple 



Pia. 105.— Mock- ORANOB {PhiiaOelphui eorojtariut). 

barberry, purple filbert, or other similarly colored foliage- 
shrubs it produces most beautiful effects. 

Large- FLOWERED Mock-orange (P. grandijlorus). Fig. 
106. — A shrub of large, coarse growth, producing conspic- 
uous single, white, non-odorous flowers the last of June. 

White-fringe {Chionanthus Virginkvs), Fig. 77. — 
One of the most beautiful of our flowering shrubs, with ita 
somewhat stiff upright branches fringed with lace-like 
white flowers. Its blossoms last but a short time, but the 
heavy dark green foliage is ornamental all summer. If 
planted in too rich soil it is sometimes winter-killed, and 
should be grown rather slowly to cause a more thorough 
ripening of the wood. 

POHPLE-FEiNGE (Hhus cotiiius), Fig. 107. — The beauti- 
ful niasa of filaments produced about the flowers and fruit 
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Fitt. 106. — MocK-OBANOB, Large-flowbred {Phitadelphut 

grandijlona). 



Via. 107.— Fdbflb-vbuii^ (BAu* eottnv). 
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of tl»is plant, often called *' smoke " or *' mist," is a most 
conspicaoas and beautifal object in well-grown specimens 
on the lawn or in the garden. To sacceed best it mast be 
grown slowly; if forced into a rapid growth in a rich border 
it is likely to be injured by cold and soon die, while if 
grown more slowly in the lawn it often reaches a large size, 
when it becomes a most beantifal object. 

Cut-leaved Sumac {R. glabra, var. laciniata). — This 
is a cat-leaved form of oar native smooth samac. It takes 
a rather straggling form and needs fall exposare to make 
it grow stocky and erect. It has one objectionable feature 
common to all of the native species of sumacs, — that of 
throwing up suckers from the roots, and often at consider- 
able distance from the original shrub, — but this objection 
can be easily overcome by palling up the suckers (never 
cut them off at the surface). Its beautiful fern-like leaves 
that color so brilliantly in the autamn make it well worth 
all the care required to keep it in good form and within 
desired limits. 

Japan Sumac {R. Japonica, var, Osheckii). — A very 
large, strong-growing shrub or small tree, with large com- 
pound leaves changing to beautiful colors in the autumn. 
The panicles of flowers are very large, nearly pure white, 
and open very late in the sammer. 

Golden Elder {Sambucus nigra, var. aurea). — One of 
the brightest golden-colored shrubs, the leaves retaining 
their bright color longer than almost any other. It is, 
however, rather short-lived. 

Eed-fruited Elder {S, pubens). — A native shrub, 
ornamental both in flower and in fruit. Berries in large 
clusters and bright red. 

Golden Spir^a {Spircea opuUfolia, aurea), — The largest 
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golden-leaTed shrab we have, but of rather coarse growth 
and the leaves soon fade to a light green. DeBirable as a 
backgronnd for smaller ehrubs of a darker color. 



Pig. 108.— Bridal- wkeath (^raa prvnifoMa), 

, Bridal-wreath Spir-sia {S. prunifolia), Fig. 108. — 
One of the oldest and most hardy of the spirfeas aad yery 
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largely planted. It produces long, slender branches that 
in the spring are covered with beautiful white double 
flowers. These branches may be bent around so as to form 
a very perfect wreath, whence the name. It has the habit 
of producing very few lateral branches, so that severe prun- 
ing should be given to a few of the strongest canes after 
blooming in the spring. Never prune the spiraeas in the 
spring before blooming if an abundance of flowers is 
desired. Like all the other species of this genus, the flowers 
last but a short time. 

LoBED- LEAVED Spirjea {S. trilphato). — A dwarf, com- 
pact grower, producing large masses of white flowers. 

Bumald's Spir^a {8. Japonica, var, Btimalda). — A 
dwarf -growing shrub, with large quantities of rose-colored 
flowers. 

Thunberg's Spirjea {S. Thunhergii), — The most 
graceful and beautiful of the spiraea while young. The 
foliage is flne and fern-like, and changes to a beautiful 
golden-orange color late in the autumn. It needs cutting 
back severely to cause the lower branches to grow with 
vigor. 

Van Houtt's Spir^a {8. Van Houttii), Fig. 109.— The 
finest of all the spiraeas. It is dwarf in habit, with grace- 
ful pendulous branches that, when in bloom, are weighted 
down with pure white blossoms. The flowers are of very 
short duration, but the foliage is good. 

Waterer's Spir^a {8, Jap.^ var. ^^ Anthony Waterer "). 
— Besembling the Bumalda, but with the most beautiful 
large clusters of pink flowers, and continues to bloom 
throughout the summer more or less if the clusters are cut 
off before the seed-vessels mature. 

Snowberry-shrub {8ymphoricarpus racemosus). — A 
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yery pretty old-faBhioaed shrub, the white berries of which 
are ornamental nutil early wint«r and especially in contrast 
with the frnit of the closely allied species S. vulgaris, the 
Indian cnrraut, or that of the barberry. 



Pig. 109.— Van Houtt's Spir^a {Spiraa Van BmUlii). 

Common Lilac {Syringa vulgaris). — This is a very 
desirable slirub because of its hardiness and the many 
associations connected with the old homesteads of the earlier 
settlers of the country. Many of the improved varieties 
possess more beauty than the original types and are equally 
hardy. Among the best are Beranger, cierulea superba and 
nana, Prof. Sargent, etc. 

Persian Lilac {S. Persicd). — This lilac is of mediam 
size, with small, bright green leaves and large componnd 
panicles of rather bTighter flowers than the common species. 
It is also rather more graceful in outline than the latter 
and, like it, has a great many varieties. Among the best 
are the white form and Itothmagensis rnbra. 

Japan Lilac (S. Japonica). — The largest of the lilacs, 
making a small tree. The leaves are large, dark green, 
and the very large panicles of white flowers are produced in 
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June. It has thns far proved perfectly hardy and is 
diHimble. 

Josikea's Lilac {8. Josikaa). — Another tree-like 
lilac, somewhat resembling the last, but producing delicate 
pink flowera In early June. 

Downy Lilac (£. villoaa), — A new species of a some- 
what tree-like liubit, with fragrant light purple flowers 
which change to almost white. 



fla. 110. — Jafamesb Bsow&ua^ {VSmTTiuTa plicatum). 

CRANBERRY-3HRUR ( Vibumum opulus). — A native shrub 
with numerous conspicuous sterile flowers intermixed with 
the fertile ones, followed by bright red or scarlet fruit that 
hangs on the branches nearly all winter. It is hardy and 
sacceeds under nearly all conditions. The variety with all 
sterile flowers is known aa the " common snowball "-bash, 



206 LANDSCAPE GARDENING. 

but this is so sabject to the attack of iasects that it has been 
discarded for the Japanese species. 

Japanese Snowball ( V. plicatum). Fig. 110. — The 
leaves of this shrub are of a bright green color and with a 

beautifully plicated or plaited surface; the sterile flowers are 
borne in large clusters, are pure white, very perfect, and 
much superior to the native snowball-bush. It is difficult 
to transplant when of large size, but young shrubs can be 
transplanted with little or no difficulty. 

Roses. 

More people appreciate the beauty and value of the rose 
than that of any other flower, but comparatively few suc- 
ceed in growing it to its greatest perfection. It succeeds 
best in a deep rich soil, rather moist and of somewhat a 
clayey nature. More persons fail in growing the rose from 
not making the soil rich enough than from any other cause. 

Perhaps the best line of treatment is to spade the bed 18 
to 24 inches deep, working in fine rotted cow manure and 
leaf mould to the full depth, and every fall banking up 
against each plant a foot or more with rich stable manure 
for protection. In the spring this manure should be 
spread on the surface of the bed and spaded in, and if the 
soil is not too thin and dry a good growth and an abun- 
dance of blossoms will result. 

Pruning. — In pruning the work may be done either in 
the fall or in March, the latter time being generally pre- 
ferred. In this work the bushes should be so pruned as to 
obtain a limited number of as strong canes as possible. 
The stronger the canes the larger will be the flowers. All 
weak shoots should be either severely cut back or entirely 
removed and the strong canes headed back one half or two 
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thirds, varying the trciitment somewhat with the variety 
and the size and number of flowers required; some varie- 
ties, especially the very strong growing ones, needing less 
pruning than others, but with all varieties the smaller the 
. number of shoots the larger will be the flowers. 

Winter Protection. — Banking up against the collar of 
the bushes a foot or more with soil or manure should be 
practised with all outdoor roses, and most of them will be 
much benefited by tying up in coarse rye-straw or mats. 
Pine boughs set up closely about them for the winter will 
improve the quality of the blossoms very greatly. 

Varieties. — We may divide the varieties most commonly 
grown and most desirable into six groups: bedding-roses ^ 
hybrid perpetuaU^ moss^ climbi^ig^ Japanese^ and yellow or 
Austrian roses. It is impossible to give a list of varieties 
that will succeed in all localities or under all conditions, 
and each grower must decide largely what varieties will be 
the most satisfactory for him by the success of growers in 
his immediate vicinity. We, however, give a list that will 
prove valuable under a great variety of conditions. 

Bedding-roses, Pig. 111. — Bride, Bridesmaid, Etoile 
de Lyons, La France, Md. Plantier, Meteor, 

Hybrid Pbrpetuals. — Anne de Diesbach, Chas, Le- 
febvre, Gen, Jacqueminot, Mabel Morrison, Marie Beau- 
man^ Marshall P, Wilder, Mrs. John Laing, Prince (7. de 
Rohan, Ulrich Brunner, Victor Verdier. 

Moss-roses, Fig. 112. — Common Moss, Crested Moss, 
Adelaide, White Bath. 

Climbing Roses, Fig. 113. — Baltimore Belle, Queen 
of Prairie, Crimso7i Rambler. 

Japan Roses, Fig. 114. — Rosa rugosa {white and red), 
Ji» MuUi'floru, Pawson^s, R, Wichuriana. 
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FlO. 111.— BBDDma-BOBSB. 



PlQ. lis.— UOSS-BOBB. 
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Yellow oe Atjbtrian. — These beantifnl roaes are not 
long-lived and require careful praning to produce an 
abandance of blossoms. Only the weak shoots shonld be 
cat away, leaving the strong shoots of one and two seasons* 



Fia. lis.— Cliubino Roses. 

growth for tbe prodnction of flowers. The two varieties 
most commonly grown are the Austrian and Harrison. 

Evergreen Shrubs. 
If we should omit the evergreen shrubs from onr list of 
ornamantel material, we should lose much that is most 
beautifnl and very popular on all the best places in the 
country. Kothing can exceed the great beauty of the 
kalmias and the rhododendron; they add so much beauty 
and finish to every place where used. In our climate, 
where the sun shines with great fierceneea, they do not sue- 
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ceed except under conditions of eome shelter from the hot 
sun and drying winds. If possible, naturally protected 
locations should be selected, hut where these are not avail- 
able artificial protection during the winter nrnst be pro- 
vided by means of pine boaghs, boxes, etc., set ap aronad 



FiQ. 114.— Japanxbb Rose (Sosa rugoia). 

them. Too close covering shonld be avoided, as with a very 
close box, barrel, or close straw covering. All that is 
required is shelter from fierce drying winds and the burn- 
ing san during the winter. If a box is used, it should be 
with openings on the north or west side, to allow a free 
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circulation of air about them. Some of the best varieties 
are 

Boxwood. Rhododendron Maxima. 

Laurel, Mountain. . ** Catawbiense. 

Holly, Am. Andromeda. 

Boxwood {Buxus sempervirens). — This little beautiful 
evergreen shrub is fast becoming extinct in the northern 
sections of the Middle and Eastern States, where a quarter 
of a century ago it was largely used for a low hedge or 
border or as specimen plants. It succeeds best in a rather 
moist, somewhat shaded place, but soon fails where planted 
in thin soil or a southern exposure. Where a low, formal 
outline is desired for edges of walks or beds, it serves a good 
purpose, but lacks the graceful natural beauty of the laurel 
or Mahonia. 

Mountain-laurel {Kalmia latifoUa). — One of the 
most beautiful evergreen shrubs in the world, found grow- 
ing wild in nearly every State east of the Rockies in hilly 
or mountainous regions. It succeeds best in partial shade 
or cool northern slopes and in rather moist soil. It is 
difficult to transplant, and if taken from the fields or woods 
only small plants must be used and these must be dug with 
a considerable bog of earth upon the roots. If planted in 
a very much exposed situation, protection of pine boughs 
should be given during the winter. 

American Holly {Ilex opaca). — A native shrub with 
leaves and berries closely resembling the European holly. 
In exposed places north of Washington, D. C, the leaves 
turn dark brown during the winter and are often injured by 
the hot sun. Should be planted in shelter, shaded from 
the hot sun and protected during the winter with pine 
boughs. 
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Rhododendron, Great Laurel {E. maxima). — A 
native Bhrub found growing in shady places along the 
coast from Maine to Florida. Not rery mnch used, but 
would serve a good pnrpose if planted in the shade in rather 
moiat, porous soil. 

MocNTAiN-RHODODENDRON (R. CatawMense) , Fig. 115. 
— The most showy of all of the flowering shrubs when in 



Fig. 115, — RnoDODBiniRON Catatbi^"^- 

bloom and during the winter on acconnt of its large dark 
green leaves. It succeeds best in a rather moist, fibrous 
soil, but does well in almost any kind if it is made porons, 
not too dry, and if the plants are sheltered from the burn- 
ing sun during the winter. While jonng especially, pine 
boughs or some other protection should be put up around 
them to keep the leaves from bnrning and to keep ofE fierce 
drying winds. 

The number of varieties offered by nurserymen is very 
large, but a comparatively small number of them are hardy 
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in northern New England. Some of the best varieties for 
general planting are Albtifti elegans^ Everestianum^ Superha 
eleganSy Roseum elegans, Spedosa^ etc. 

Andromeda {Andromeda floribtinda). — A very pretty 
shrub, producing an abundance of white flowers in the 
early spring. Requires much the same treatment as the 
rhododendron. 

Climbing Vines. 

"Without (limbing vines many beautiful homes would 
present a sad and unprotected picture during our hot 
summers. They grow quickly, cover verandas, .porticoes, 
porches, arbors, walls, fences, etc., with a living green that 
is far more beautiful than any artificial structure and 
affording grateful shade during our hot summer days. 
Fig. 116 shows a vine-covered cottage in June, covered with 
roses, Actinidia arguta and Ampelopsis Virginianay with a 
group of ferns at the foot of the porch on the right. On 
the left is a large specimen of PMladelphus coronariuSy 
while on the right is one of PMladelphus grandiflora. Fig. 
117, vine-covered cottage in April. Among the best of 
this group are the following ; 

Woodbine, Japanese. Honeysuckle, Japanese. 

** American. Wistaria, Chinese. 
Clematis or Virgin's- bower. " White. 

** White. Eokwa or Actinidia. 

" Jackman's. Trumpet-creeper. 

** Jap. Sweet-scented. 

Woodbine {Ampelopsis quinquefolia), — This beautiful 
native vine is very useful for covering arbors, trellises, 
verandas, fences, half -dead trees, stumps, etc. It is a 
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rapid grower, is beantiful in foliage and ia frait, especially 
ia its antamnal tints. It is also free from insect or fangous 
attacks, but requires some support on smooth surfaces, as it 
reaches large size, the tendrils not being strong enough to 
hold up its increasing weight. 

Japanese Wooubinb {A. trieuspidata^ var. Veitchii), 
Fig. 118. — By far the finest Tine we have for covering 



Pia. 118.— Japanese Woodbine {Ampelopmt friempidata, var. 
Veiiehiij, 

atone and brick buildings, walls, etc. It grows rapidly, 
clings firmly by its numerous disk-tendrils, and does not 
run across openings formed by doors and windows. It 
colors np most beautifully in the autumn and is easily 
propagated from seeds or cuttings. 

Viegin's-bower {Clematis Virginiana). — A beautiful 
native climbing shmb, with large clusters of white flowers 
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in Jaly followed in September by the beantiful taseelled 
fruit. Not mnch planted in cultivated grounds, but ia 
worthy of cnltivation in even the most pretentious places, 



and would be much more largely used were it not bo com- 
mon along the roadBidee and fences. 

Jackman's Clematis {C. Jaclmami), Figs, 119, — A 
beautiful climbing vine, but, like all of the species of 
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the clematis, the caues are very veak aod easily injured 
or broken. The flowers are intense riolet-parple, large, 
and mnch ont of proportion to the weak vine. When 
planted in a sheltered place with wire netting to protect it 
from being broken, it often grows well for several years, 
bnt the average esperienoe with it is that it is destroyed in 
one way or another after a few years' growth. 



Fio. 130. — Japahbse Honeibdckle (Lonietra Japontca Edlliana). 

White Clbmati8 (C. Hmryii), Fig, 119. — Flowers of 
the same size and form as the last, bnt pnre white in color. 

Japanese or Sweet-scented Clematis (C. panieulata). 
Fig. 119. — A rapid-growing vine, producing clastersof star- 
shaped sweet-scented white flowers in wonderful profusion 
in September. A promising addition to our list of late- 
flowering climbing plants. 
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Japanese Honetsttckle (Lonicera Japonica HaJUana), 
Fig, 130. — This vine has the advantt^e that it will 
"grow" under almost any condition. The flowers are 
yellow, changing to a pure white, and are fragrant and 
abundant from June to September. It should be trained 
to wire netting or some other support, for if allowed to lie 
OQ the ground every branch will tuke root and it becomes 
difficult to eradicate it, except by constant pulling and 
hoeing up of all snckers not desired. With a slight protec- 
tion of leaves, straw, or pine bonghs, or by the vines lying 
on the ground, the leaves remain perfectly green all winter, 
but in full exposure they turn brown during the latter part 
of winter and are anything but ornamental. This is a 
valuable shrub for covering dry or steep embankmente 
which are difficult to cover with grass. 



Fro. 121.— Ohinbbb Wibtama [Wiitaria tinentU). 

Chinese Wistaria ( Wistaria sinensis). Fig. 131. — 
One of the most rapid growing vines, producing large 
pendent panicles of light blue flowers in great profusion. 
It is one of the few vines that will twine around large sup- 
ports, pillars of verandas, or arbors. 
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White Wistabia {W. s., var. alba). — Like the last'in 
growth, but producing white flowers. 

KoKWA OR AcTiNiDiA {AcHtiidia argvta). — Jiwo vigor- 
ous evea thaa the wistaria aad with better foliuge, but tlie 
flowers are incoDspicuoas. It will cover an arbor or trellis 
more quickly than any vine we have. Some of the vines 
produce a small green frait that one soon leams to like. 
Native of Japan. 

Another species of Kokwa, A. polygama, has been intro- 
duced resembling the last-named species, not so vigorous, 
hnt the leaves at the ends of the growing shooU cLange on 
the upper surface to a glistening white, making it a most 
strikingly beautiful vine. Gats are especially fond of it, 
and while young protection of wire netting needs to be put 
np around to keep them from tearing the vines in pieces. 



Fio. 182.— Tkumpkt-okhbpbu (Bigfwnia radteaiu). 

Tbumpet-creepeh (Bignonia radicans). Fig, 122. — 
Where hardy, this is a very beautiful and satisfactory 
climber, though it will not hold iteelf to the walls of build- 
ings and trellis-Hupports as well as many others. North 
of 42° of latitude it must be protected during the winter 
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with some light, airy covering or be grown slowly in grass 
borders. The trumpet-shaped flowers of a deep orange-red 
are borne in large clusters and form very pleasing contrasts 
with the dark green foliage. 



Hedge-plants.* 

Iledge-plants are used for two purposes, i.e., to serve as 
a boundary-line that shall be more natural and ornamental 
than a stone wall or fence, and as a protection from animal 
or other trespassers; and if either of tlicse is a necessity a 
well-kept hedge serves a very good purpose, though there 
are few, if any, places where the fence, w ill or h jtlge ev^ji 
can add much to naturally beautiful surroundings. , Among 
the best trees and shrubs for this purpose are the following: 

Locust, Honej. Rose, Japanese. 

Arbor-vitae, Siberian. Privet. 

Hemlock-spruce. Buckthorn. 

Boxwood. Barberry, Common. 
Quince, Japanese. " Purple. 

Siberian Arbor-vit^ {Thuja occidentalism var. Si- 
berica), Fig. 94, page 184. — Already described under 
•'Evergreen Trees." 

Hemlock-spruce {Abies Canadensis). — Described under 
** Evergreen Trees." Must be planted in a deep, cool soil 
with some protection from cold northwest winds. 

Boxwood {Buxus sempervirens), — Described under 
*' P>ergreen Shrubs." Desirable for a small, low hedge or 
\> rler. 

Japan Quince {Cydonia Japonica), Fig. 99, pape 192. 
— One of the most rapid growing and hardy of our shrubs 



For treatment of Ledges see page 80. 
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and especially yalnable for hedges. Ik requires considerable 
care to keep it in perfect form and should be severely 
headed in at planting to make it throw up numerous shoots 
at the base, without which a good hedge cannot be made. 
It is not a shrub that will bear as close pruning as some 
others, but if allowed to take a natural bushy form ifc 
is very beautiful in flower and has a rich dark green 
foliage. 

HoKEY-LOCUST {QledUcMa triacanthos), — None of our 
deciduous trees makes a hedge that is sure to turn animals 
or the small boy so effectually as this, when properly 
treated. As with most trees or large-growing shrubs, severe 
pruning is required to give them the strong growth of 
numerous branches at the base, and then each succeeding 
year if it be cut back from six inches to one foot longer than 
the last it soon forms a dense mass of strong shoots near the 
ground, covered with numerous branching spines. 

Japan Kosb {liosa multiflora), — This very strong grow- 
ing rose promises to become a valuable hedge-plant. On 
account of its vigor of growth and the numerous spines it 
will turn animals, fruit-thioves, or other trespassers, and is 
ornamental in flower and fruit. In habit of growth it is 
compact, thriveo in very poor soil, and as yet has never 
been injured by cold in the vicinity of Amherst and other 
sections of Massachusetts. 

Privet {Ligustrum vulgare). — A neat, compact shrub, 
that stands pruning perhaps quite as well as anything we 
have. The same treatment as given for the Japan quinces 
and other hedge-plants is needed as to early formation of 
lateral branches. Old hedges of this species that have lost 
their lower branches or that have grown many years at the 
top only may be renovated by cutting down to within 6 to 
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10 inches of the ground in the spring before growth 
begins, when numerous new, strong shoots will come out 
from the stubs and soon a new and well-formed hedge will 
result. 

Buckthorn {Rhamnus catharticus). — Somewhat re- 
sembling the last in habit of growth, is hardy and tough, 
and stands shearing well. 

Common Barberry {Berberis vulgaris), — This may be 
used as ah ornamental hedge and when grown of large size 
becomes protective. The more strong branches that can be 
secured at the start of the hedge the better. Close prun- 
ing will not give as good results with this species as the 
more natural growth of the bush obtained by cutting out 
here and there a cane to correct the form of each shrub and 
to cause it to thicken up and branch low. 

Purple Barberry {B. v., var. purpurea). — This was 
fully described under "Ornamental Shrubs." Not quite so 
vigorous as the last, nor does it make quite so fine a hedge, 
though the purple foliage and the golden pendent blossoms 
are very beautiful. 

Flowering Hedges. — Spiraeas, hydrangias, lilacs, roses, 
and many other flowering shrubs may be used for hedges 
and often very pleasing results be obtained. To make the 
best show, they should be planted at sufficient distance to 
give each plant full development, and they should be en- 
couraged to make numerous branches at the base. The 
different species of shrubs will require somewhat different 
treatment as to pruning to prod ace the largest show of 
blossoms. (See Pruning Hedges and Shrubs, pages 79 and 
83.) They may be made of one kind, as the hydrangias, 
lilacs, spiraeas, etc., or many species may be planted together. 
The largest should be planted in the middle of the group 
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or in the. rear of the border when the hedge is made of 
considerable width. The advantage of the mixed grouping 
is that something may be had in bloom at nearly all seasons 
of the year, but it will be almost impossible to make as 
even and trae oatline as with shrubs of one kind. 



CHAPTER Xin. 



HARDY HERBACEOUS PLANTS— TENDER BEDDING-PLANTS 
—TENDER CLIMBERS AND SUBTROPICAL PLANTS. 

Long lists of hardy herbaceoas plants are given in the 
catalogues of many nurserymen, and a large proportion of 
the species and varieties advertised are valuable under 
proper conditions of soil, exposure, and care, but the 
majority will not give satisfaction under ordinary treatment 
given by the amatenr, and in the following list I shall 
only describe a few of the most desirable and easily grown. 



<< 



« 



Pffionia, Chinese. 

Tree. 

Cut-leaved. 
Phlox, Garden. 

** Dwarf or Moss-pink. 
Hollyhock. 
Anemone, Japanese. 
Columbine. 
Aster, Native. . 
Spiraas, Japanese. 
Daisy, English. 
Poppy, Plume. 
Lily-of-the-valley. 
Fraxinella. 
Carnation-pink. 
Plantain-lily. 
Mist-plant. 
Sunflower, Hardy. 
Golden Glow» Radbeckia. 



Iris, Japanese. 

** German. 
Poppy, Oriental. 
Feverfew, Hardy, 
Bloodroot. 
Wake-robin. 
Pansy. 

Violet, English. 
Yucca. 
Lily, Golden-banded. 

Lance-leaved. 

Garden Easter. 

Long-flowered Easter. 

Harris, Easter. 

Turk's-cap. 

Bateman's. 
Dutch Bulbs. 
Gladiolus. 

238 
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Chinese P^onias {FcBonia sinensis). — The finest of all 
the paeonies in that it is hardy, vigoroas in growth, and 
gives an almost endless variety of color and forms of flowers. 
For massing it is one of the most showy plants, but the 
foliage dies down daring the last of Jaly and early Angast, 
n.nd the beds must be filled with something ornamental 
after this occurs. They are easily propagated: a single 
clump after three or four years of growth may be so divided 
as to make from five to ten plants. After having been 
grown four or five years in one bed they are much improved 
by this division, manuring the bed, and replanting only one 
good clump of two or three eyes where the old clump grew. 
The fall, September or October, or very early in the spring 
is the best time for transplanting. Desirable varieties may 
be obtained from almost any nursery. 

Tree-p^ony (P. monta?is). — The flowers of this species 
are rather more delicately shaded and beautiful than the 
last. It produces a woody stem that continues to increase 
until under favorable conditions it reaches a height of 2 to 
4 feet. While generally considered hardy, it will be much 
benefited if protected by a wrap of rye-straw or pine 
boughs set up about them. 

Cut-leaved Pjeony {F. tenuifolia)^ Fig. 123. — This 
i:pecies has finely cut foliage and dark crimson flowers that 
open considerably in advance of the other species. 

Garden Phlox (Phlox paniculata), Fig. 124. — One of 
the most easily grown hardy perennials, and the large 
number of beautiful varieties now offered makes it especially 
desirable. The growth and size of the flowers are much 
improved if the clumps are divided and transplanted, as 
described for the paeony, once in four or five years. In 
selecting varieties dull colors should be avoided, as the 



Piu. ia4.— Gabbkn Phlox [Phlox paniciilalu) 

(Tofacejmyii i 
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flovers lose their brilliancy after having been open a little 
while, and it is only the most brilliantly colored ones that 
are satisfactory. 



Pro. 138.— CrT-LEATBD Pmosix (Paonia UnnifoUa). 

Mobs-pink {P. suiulata). Fig. 135. — This early-bloom- 
ing little plant produces snch a wealth of flowers that it 



. 13.). — MiiBB-PiKK (Phlox wubulaUk). 
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sboald b« planted wherever it will Bocceed. It thrivea best 
in a rather dry location, and very pretty designs may be 
made by arrangement of the pink- and white-flowered 
varieties. 

HoLLTHOcs {AUhea rosea). Fig. 136. — Some of the most 
beaatifnl resalts are BOmetimes ohtained by groaping thia 



Fib 136,— Hollyhock (AlVita rated). 

flower with a suitable background, as a sloping lawD, a 
cluster of evergreens, or other trees or shrubs with a dark 
green foliage. The plant is a biennial and succeeds best if 
planted in new soil each time. The seed sown in the opeQ 
ground in May will produce plants that will bloom the fol- 
lowing season, and under favorable conditions bloom a 
second season, bnt the best flowers are always produced the 
second season from seed. The hollyhock rust is sometimes 
very injurions, and may be kept in check by spraying with 
the Bordeaux mixture or largely prevented by planting on 
new soil each season. 

Japanese Anemonb {Anemone Japonicn).- This is a 
beautiful addition to our list of uutuiiiu-blcomiDg her- 
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baceoDs plants, as it blooms from September to November, 
when few other plants are in bloom. The flowers are large 
and showy and of two colors, rad or rose-color and white. 

Columbine {AquUegia vulgaris). Fig. 137.— The com- 
mon garden columbine varies very much in color and form 
of flowers and is very easily grown. It is best to sow seeds 



Flo. 137. — Columbine (AqiiiUgia). 

eytitj two or three years to renew the stock. The Kocky- 
Monntain yellow {A. chrysantha) and the blue {A. ccerulea) 
succeed well in rather moist locations. 

Natiye Asters. ^Many apecies of our native asters are 
very beautiful, aud under proper conditions succeed in 
cultivation. Under the shade of avenue- or street-trees 
After cordifolius and A. undulaius grow beautifully iu 
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the Northern States. Other species grow in dry and ex- 
posed places, while still others prefer a moist and somewhat 
sheltered place, and in the selection of species one must 
take those that natnrallj grow under conditions of soil 
intended to decorate. Young plants should be selected if 
possible, and late fall or earlj spring is the best time to 
transplant. 

Japanese Spir^a (Astilbe Japomca). — A very beautiful 
and easily grown plant, well adiipted to growth in beds or 
borders and also much used for forcing. It produces 
beautiful feathery panicles of pure white flowers in June. 
The clumps need dividing and replanting once in three 
or four years. The variety "grandiflora" is superior to 
the common form. 

English Daisy {BeUis Ferennis), Fig. 138. — A beauti- 
ful little flower, varying from white through all shades of 



Fio. 138.— ENOLtuu Daisy {Beilu perenni*). 

pink to the deepest red, easily grown, and rapidly propa- 
gated from seed or by division. It requires slight protec- 
tion of pine boughs to keep it from winter-killing. 
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Pi-UMB-POPPY (Bocconia Japonica). — No herbaceous 
perennial plant prodaces more subtropical eflect than this 
one. The leaves are large, deeply lobed, of a glaacona 
green color, and the flowers are plume-like panicles followed 
by numeroaa pods that continue ita beauty for a long time. 
It grows from 5 to 8 feet high and spreads rapidly, but not 
to Bach an extent aa to he uncontrollable. By pulling out 
the suckers in the spring that come up beyond the limits 




Fig. 139. — Lii.yof-thbtallkt {Convallaria irufjaiii). 

of the space desired that it shall occupy it can be easily 
kept within bound*, and this thinning will result in a more 
TigoroQS growth of the remaining canes. Only a limited 
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number of the shoots that start in the spring shouM be 
allowed to grow. All others should be pulled oat or 
broken off as soon as they appear. 

Lilt of-tue-vallet (Convallaria majalis). Fig. 129. 
— This little flowering plant, bo macb songht for and so 
beantiful, may be easily grown in shaded places. It spreads 
rapidly and needs thinning out occasionally to insure an 
abnndaot bloom. A light dressiug of compost in the fall 
will improve the size and number of the dowers produced. 

Fbaxinella or Gas-plant {Dictamnus Fraxindla). — 
A very hardy old garden-plant, producing large terminal 



FlO. 130— Carnation- PINK (Dianlhus earyopJtyll'Ut). 

racemes of flowers. There are two forms: the pink- and 
the white-flowered. It is called the gas-plant because of 
an explosion that occurs wlieu a lighted match or lamp is 
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Iield cloae up to the open flowers. This was supposed to 
be an explosion of gas, hut close investigation has shown 
tliat it is the result of the combastion of an easily ignited 
wax secreted on the petals. 

Carsation-pinks {Dianthus caryophyllus)^ Fig. 130. 
— Some of the varieties of the carnation-pi iik are hardy, 
very beantif dl, and easily grown from seed and also by slips. 
To bave them go through the winter uninjured tbey should 
be given a slight protection of straw or pine boughs. 

Plantain-uly {Funkia subcordaia), Fig. 131. — A 
most beautiful old garden-plant with large cordate leaves 



Via. 181.— Plantain-lilt (Fimkia »ub-eordala). 

at a light green color, producing clnstera of pure white 
flowers. Very ornamental in the garden and succeeds well 
in tubs or boxes on the lawn or veranda. 

Mist-plant (Oypsophylla paniculata). — A tall plant 
with small glaucous leaves and a very large open panicle of 
minute white flowers that are very pretty for lightening up 
bouquets and arranging with all kinds of flowers. It is 
perfectly hardy aud requires but little care to keep it grow- 
ing to perfection. 
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Hardy Sdnflower (Helianthug muUiJtorua), Fig, 133. 
— One of the most Btrikiog of the hardy pereaiiiul planta. 



Pia, ISa.— Hakdv Sunflower (Betianihiu multiflitrua). 

The flowera are large, perfectly double, of a golden-yellow 
color, and produced in great profnsioti. Its blosBoma are 
rather coarse and do not last long, but their brightneBs and 
perfect form make tbem valosble additions to large places. 
A alight protection of coarse manure over the roots is some- 
timea needed. 

Golden-glow {RudbecMa laciniala). — Similar to the 
last, but with a more brilliant and not quite so doable yellow 
flower, very hardy, easily grown, and will be yery popular 
for a time. 

Japanese Iris (Iris Kcempheri), Fig. 133, — Next to the 
chrysanthemum, this species of iris is the most popular 
flower in Japan, and it well deserves the esteem with which 
it is held by this most progressive Eastern nation. The 
flowera are very large, often six inches across, of VMying 
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colors and markingB, ranging from pure white throngh all 
the shades of piok, dark red, and parple to almost black, 
with many peculiar combinations aud mixtares of colore. 



Pig, 183.— Japanese Irih (Iris Swmphtrf). 

It sncceeds best in a rather moist, rich soil. Many other 
species of iris are very beautiful and desirable, among tlie 
best of which is the 

Gehmah Iris {Iris Germanica). — The foliage of this 
species is more glancons than that of the Japanese, and the 
flowers possess many shades of yellow and orange in addi- 
tion to the varying colors of the latter, though the colors 
are not so brilliant or well defined. It grows upon light 
soil quite as readily as upon a heavy one. 

Oriental Poppy {Papava orientalis). Fig. 134. — The 
flowers of this species are of the mo?t brilliant scarlet coloij 
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marked with an almost black centre. It is perfectly hardy, 
and all the care required to grow it BucceBsfullv after plaot- 
ing is to apply a dreseing of Sne compost on the bed in the 



Pio. 134,— OitiBNTAL Poppv (Pujwt'o oHentalii). 

fall and keep the grass and weeds from choking oat the 
plants daring the sommer. 

Hardy Feverfew {Pyrelhrum roseum and cinerari- 
folium). — Many beautiful docble-flowering varieties of the 
above species have been introduced and are so easily grown 
and beautiful both in foliage and Qowei that they shonld 
he more generally planted. The blossoms of these species 
are nsed for the manufacture of the powder known under 
the names of Persian, Dalmatian, and Bahack insect* 
powder. 

Bloodroot {Sanguinaria Canadensis). — A very com- 
mon and most beautiful native plant, producing its pare 
white flowers very early in the spring. It grows best in 
moist, shaded places among rocks and underbrush, and is 
easily transplanted from its wild state to the garden. The 
very early blossoms are followed by broad, lobed glaucous 
leaves that retain their beauty for a considerable part of 
the summer. 
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Wakb-kobih (Trillium eredum, erythrocarpum, and 
grandijiornm). — All very pretty early-blooming species, 
requiring moist, shaded locations to give the best results, 
and are easily transplanted from the woods to the garden. 

Pansy (Viola tricolor). Fig. 135. —When properly 
grown no early -blooming flower gives more satisfaction. — 
So much show outside and so many flowers for indoor 
decoration. — To obtain the best results the seed should be 
sown in August in a cool, airy place, and when three or 



Fig. 185.— Pansy {VMa tricolor). 

four of the middle leaves have formed be transplanted to 
a bed where they may be protected for a time from very 
severe freezing until they have reached a size to show some 
flower-buds. They then should be exposed to the weather 
to harden them off and be protected from severe freejing 
during the winter by a covering of pine boughs and a few 
leaves. Too deep covering will destroy the plants by pro- 
ducing fermentation. In the spring the covering should 
be removed as soon as severe freezing is over, in this section 
about April 1st, flne rich manure be worked in about the 
plants, and the soil settled by a heavy watering. All of 
the very early buds should be removed as soon as open 
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nntil the plants have gained good size and are TigoroDS, 
when the hloesomB may he allowed to matare and they will 
then be of large size. These plants may he traasplanted to 
beds on the lawn or in the garden and produce large qaan- 
tities of blossoms for two months, i.e., April to June. All 
faded flowers shonld be removed and none of the seed-pods 
he allowed to matare if the largest flowers are desired, as 
the development of a single seed-vessel will ezbanst the 
plants more than the prodnction of a dozen flowers. 

Enoush Violet (K odorata). Fig. 136.— This little 
plant can also be aucceBsfnlly grown in the garden or lawn 



Fia, 1B6.— Enolibh Violet (V. odorata), 
with a little care. The best method for the amatear with 
DO greenhonse facilities is to divide the old crowns after they 
have bloomed in the spring and plant in a moist, slightly 
shaded place, keeping the ground well cultivated, and 
during the summer pick off all runners, thus forcing the 
plants to make a large number of crowns and many flower- 
buds. It the plants are not where they can be protected 
dnring the winter, they may be transplanted in October to 
a more sheltered place and be given a little shelter with 
coarse manure, leaves, or pine boughs when severe freezing 
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weather sets io the hst of November or early December. In 
the Hpring they should be uncovereil as souu as the saow 
disappears and some fiue, well-rotted mannre be worked io 
about them, wlieti, witli an abniidance of rain to settle the 
soil about the roots, the flowern will grow rapidly aod be of 
large size. 

Yl'Cca OB Adam's Nbedle-and-thread Plant (rweea 
filamentosa)t Fig. 137. — A very beautiful and hardy plant, 
producing striking effects on the lawn, with its long 
upright narrow leaves and large panicle of creamy-white 



Fig. \Z1.— Yvcc a. {Yu<xaflammlo»a). 
Sowers rising 4 or 5 feet high. It is especially appropriate 
with eTcrgreens in the bactground and among rocks. It 
is easily propagated by division or from seed, and grows 
many years without renewal. 

Lilies. — No place is complete without some of the 
species of this qneen of flowers. Some of them are very 
easily grown and give great sstisfactton. For the beat 
results they should be planted in a deep, mellow soil, one 
not affected by drouth and yet not wet. The bulbs should 
be planted from 4 to 6 inchet deep h eaily ia the fall as 
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they can be procured, which is often not nntil October, 
most of the bulbs being imported. Bulbs already in the 
garden should be transplanted in Angust or as soon as the 
flower-stalks die down. It will be found a great advantage 
to take up and separate the bulbs of the lily-bed, renew the 



Fio. 138.— GoLDKB-BAKDBD LiLY (LGiuM auratum). 

soil, and replant once in three or four years. Among the 
best varieties are : 

Golden-banded Lily {Liliuvi auratuvt), fig. 138. — 
This is the finest of all the Japan lilies. The flowers are 
large, white, spotted with dark crimson, and with a golden 
line or band along the centre of each petal. The flowers 
often grow \a large clusters, as many aa forty sometimes 
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appear on a single stalk, bat the ordinary nnmber is about 
six to ten. There are several varietal forms of this superb 

lily. 

- Lance-leaved Lily (L. lancifolium or speciosum). — 
Bather more hardy and easily grown than the last, and 
producing beautiful flowers of somewhat the same character 
and markings, but without the golden band. The two 
varieties album and rtcbrumy white and pink, are distinct 
and desirable* 

Garden Easter Lily (Z. candidum). — This pure white 
lily has long been in cultivation, and when not attacked by 
the " lily-blight," a disease peculiar to this species, is per- 
haps the best white lily for garden cultivation. 

Long-flowered Japan Lily (i. longiflorum). — A 
vigorous and hardy species producing very large tubular 
while flowers. The variety known as the Bermuda Easter 
lily [L. Harrisli) is largely used for forcing for Easter 
decorations. 

Turk's-cap Lily {L. superhum). — One of the finest of 
all the lilies in size and vigor of growth of plant, often 
reaching 6 feet in height. It succeeds best in rather moist 
soil, and the flowers vary from orange to red, spotted, with 
recurved petals and producing a large number on a stalk. 

Bateman's Lily (Z. Batemanii). — Plants of medium 
growth with erect orange or apricot-colored flowers. 
Thrives well in a variety of soils, but succeeds best in one 
of a rather light, deep nature. 

Dutch Bulbs. — Varieties of hyacinths {Hyacinthus 
orientaUs)^ tulips {Tulipa Gesneriana), crocus {Crocus sp,)^ 
narcissus, daffodils, and jonquils {Narcissus sp.)^ Fig. 139. 
Few plants give more beauty for the labor and expense in- 
volved than beds of these early-blooming plants. Most of 
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these bulbs are grown iu Holland, whence the name. The; 
are especially desirable on the lawn or in borders along the 
walks and near the house. For the best success the bed 
should be made deep and rich in Angnst or September, and 
the bulbs be planted from 4 to 6 inches deep as soon as they 
MU be obtained in the fall. A heavy covering of coarse 
uauure on the bed just before the ground freezes wilt keep 
ont the frost and hasten the time of blooming in the spring. 
This covering should be removed as soon as the snow dis- 



Pia. 139.— Dutch Bitlbs. 

appears in the spring, otherwise the tops may start so as to 
be much injured when uncovered. 

Beds of hyacinths, tulips, or crocus planted by themselves 
are often more satisfactory than in mixed beds, unless the 
quantity of each ia small, when the mixed bed may be 
better. 

Gladiolus are tender bulbs, used for summer decora- 
tion, and require but little care and give a large amount of 
showy blossoms. 
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Tender Bedding-plants. 
The number of tender bedding-plants that may be used 
for the decoration of home grounds is very great, but the 
limits of this work will allow of the description of only a 
few of tl\e most important. Some of them are obtained 
by starting from seed, some by division of root, and many 



Fig. 140.— Sweet Pba {Lathynu odoralut). 
of tliem by cuttings rooted nnder glass. Among those 
started from seeds are: 

Sweet Pea (Latkyrvs odoratus). Fig. 140. — This plant 
is becoming so popular, and deservedly so, that special 
directions for its growth are giren. It is easily grown and 
the seed is so cheap that there is no excuse for any one 
being without this delighlfnl flower. For the best results 
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a richy cool soil is required and the seed should be planted 
as early in the spring as the ground will work up fine and 
mellow. Sow the seed 3 to 4 inches deep, or perhaps 
better plant them in a trench 4 inches deep, but covering 
only 2 inches deep at planting, and fill up to the level in 
the process of cultiyating. Yarions kinds of supports are 
used, but the neatest and the cheapest support in the end 
is common poultry-netting 3 feet wide stretched firmly on 
strong posts. Constant picking of the flowers will tend 
to increase the time of blooming, for if no seed is matured 
the strength of the plants will go to the production of 
flowers. Nothing exhausts the vitality of plants so much 
as the production of seed. 

Of the many other varieties of plants that are grown from 
seed space will not permit of description; but we give a 
list of some of the best: 

Alyssum, Amaranthus tricolor, Snapdragon, Asters, 
Balsams, Calendula, Calliopsis, Candytuft, Centaurea 
{Dusty 'miller). Coxcomb, Cosmos, Dahlia, Datura, Escholt- 
zia, Golden Feverfew, Marigold, Mignonette, Petunias, 
Poppies, Portulacca, Nasturtium, Verbena, etc. 

Some of the best of the bedding plants that are grown 
from cuttings are: 

Alternanthera, Alyssum, Coleus, Geraniums, Heliotrope^ 
Salvias, etc. 

Tender Climbing Plants. 

Some of the best tender climbers are : 

Canary-bird Flotoer, Cobea, Cypress-vine, German Ivy^ 
English Ivy, Morning-glory, Star-cucumber, Nasturtium, 
etc. 
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Subtropical Flanti. 

Canna. BaaaQb, Ab^asinian. 

Castor-beui. Blue-gum Tree. 

Caladium. Cacti. 

Papjrus, EgTptUii. HydraugU (tender). 

Strongly marked features in lawa or in garden may be 
produced by the use of sabtropical plaotB, i.e., those with 
large leaves or large growth of stem and flowera. They 
may be so grouped together as to render otherwise tame 
laadacape views attractive. Most of these plants being 



Fio. 141.— Canna {Oanna Indica). 

tender and requiring a rich and moist, warm soil, cannot 
be pat out natil the ground has become well warmed and 
are better to be started under glass and grown to con- 
siderable size if immediate effect is desired. Among those 
that can be most easily grown and give the best results 
are tbe following: 

Cannas {Canna Indica), Fig. 141. — These rapid-grow- 
ing plants vary from 1 to 6 feet in height, and in foliage 
from tbe brightest green to a very dark purple, and with a 
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great Turiety of blossoms, especially the new straiOB of the 
French and hybrid cannaB, which are ezceedingl; showy aud 
beantifol. The tabera are easily preserved in any warm, 
dry cellar, and are rapidly propagated by dirisioD in March 
or April. For those who haye no greenhonses the window- 
box or a shallow box of soil placed behind the kitchen 
stove or in a light, warm cellar will serve a very good place 
ID which to propagate them. 'Die tubers shoald be ont 



Pi<3. 143.— Cabtor-bban (Rieinia txmmtunii). 

into single eyes or bnda, covered with 2 or 3 inches of rich, 
sandy soil, aud the temperature kept at about 65°, when 
they will qaicklj start into growth and be ready for trans- 
planting to the open ground about June let. In grouping 
cannas the beat results are obtained by placing varieties 
side by side, with as great a contrast of foliage or color of 
flowers as possible; the larger ones in the centre of the bed 
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or group and the smaller ones on the outside. MoBt oF the 
leading florists and seed- and plant-dealers dot offer an 
abnudance of beautiful varieties at low prices, and when a 
small stock is once obtained by a little skill in keeping 
them throngh the winter it maj be increased very Tapidly. 
Castok-bean {Bicinus comTnunis), Fig. 142. — This 
plant is oBpectally ornamental on account of its broad lobed 
leaves, large showy panicle of flowers, and fruit-pods. The 
seed shoald be started nnder glass in April, aad be grown 
to a foot or more in height before planting out to obtain 



Fio. 143.— Caladium (Calaiiiuta e$eu!«iitam). 

resalta early in the season. They should not be pot ont 
into the open groand, however, until about June Ist. As 
a single specimen in the centre of a large bed or as the 
background for other small foliage-plants they are very 
effective. 

Caladidms {Caladium esculenlum). Fig. 143. — The 
leaves of this plant are broad and heart-shaped, often 2 feet 
across, and hanging obliquely on the leaf-stalk make very 
beautiful borders for beds of cannas or castor-bean plants, 
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or they make pleasing eiiigle specimens on the lawn. It is 
also especially useful among rockwork end on the border of 
water. It requires the same treatment as the canua, tbongh 
perhaps more heat in starting them into growth than the 
latter. 

Egyptian Papbr-bbbd or Papyrus {Papyrvs anli- 
quorvm). Fig, 144. — This beautiful plant is being mnch 
less nsed than it ehonld be. It is one of the most beautiful 
and easily grown plants, either on the lavn, in ordinary 



FiQ. 144.— EorPTiAN Paptbus (Papj/rut antigaorum). 
garden soil, or on the borders of ponds or basina of fonn- 
tains. Plants in 6- or 8-incli pots planted in early Jnne 
will make clumps that wonld fill a 15-inch pot and be 8 feet 
high by September. It is best wintered over in a warm 
greenhonse and shonid have an abundance of water. 
Probably it could be carried over in a warm cellar, but I 
know of no instance of its having been done. 

Abyssinian Banana {Musa ensete). Fig, 14fi. — In a 
warm, sheltered location, where the wind will not whip and 
lash the leaves, this is one of the grandest of the subtropical 
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plants. For the best reeults the seed shouM be started 
Tinder glass at least one jear before tliey are wanted for 
outdoor work, at which time they should be 4 feet liigb 
and ia 10-inch pote. In a warm, rich soil such plants will 
grow to 10 feet in height in a single season and nothing 
gives a more tropical efiect on the lawn or in the garden. 
Plants may be wintered over in a warm, dry cellar or in a 



Fio. 140.— Abisbihiah Banana (Muta enteU). 

cool greenhouse and he made to serve two or three 
summers' decoration. 

The Blue-gdm Tree {Eucalyptws globulus). — The 
beantiful bins or glaucous color of the foliage of this tree 
together with its rapid growth makes it very useful upon 
the lawn. It is even more glaucous than the best of the 
Colorado blue spruces, and in contrast with the dark foliage 
of evergreens, purple beeches, plums, etc., the effect ia very 
beautiful. The plants must be started about a year before 
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wanted and be kept growing, when they will reach from 4 
to 6 feet in height. Such plants out of doors and in rich 
soil will grow to 10 or 12 feet in one season. They can be 
carried over for a second year's decoration by moving to a 
cool greenhouse before severe frosts. 

Cacti. — Many species of these unique and picturesque 
plants may be used for outdoor decoration during the 
summer, and especially in connection with ledges and rock- 
work, where they are very appropriate. None of the large 
species are hardy and must be wintered in a cool greenhouse 
or very dry cellar. The plants when thus set out make a 
clean, healthy growth during the summer, and need to be 
kept very dry during the winter. It is generally better to 
plunge the pots rather deep in the ground than to turn 
them out, especially if the soil is inclined to be dry. 

Tekdeh Hydbangeas {Hydrangea hortensis). — This 
species is largely used for veranda and lawn decoration. 
Its immense, rounded panicles of flowers, white when they 
first open, change to shades of pink and violet-purple under 
varying conditions of soil and exposure. They may be 
kept over winter in a warm, dry cellar, giving them just 
water enough to keep the branches from becoming wilted. 
The time for bringing them from the cellar and starting 
into growth may vary according to the time they are desired 
in bloom. For early blooming the last of March, and for 
July and August blooming they need not be started into 
growth until May. 



CHAPTER XIV. 

AQUATIC PLANTS, HARDY FERNS. AND ORNAMENTAL 

GRASSES. 

Aquatic Plants. 

Wherever bodies of water occur, whether large or small, 
natural lakes, streams, artificial ponds, or fonntain-basins, 
their decoration with more or less of the water-loving plants 
— aquatics — can be made to greatly increase the naturally 
beautiful effects of sach featares of landscape. Fig. 146. 
Much interest has been awakened in the past few years in 
these plants, and many growers of, and dealers in, aquatic 
plants are found in different sections of the country. 
There has been a great increase in the growth of these 
plants for ornamentation, especially in parks and public 
grounds as well as on many private places. Many of the 
** aquatics " are easily grown in any shallow body of water 
that is not fed by cold springs or mountain streams, but 
some of them, like the Victoria regia, require more or less 
artificial heat, that may be carried to the water by steam or 
hot-water pipes from some greenhouse or other heating- 
plant. Many of them are started from seed, while some of 
them are propagated by division of the roots. Full direc- 
tion for germinating the seed and growing the plants may 
be obtained from the catalogues of dealers in this class of 

plants. 

249 
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Soil, — The soil best sailed to the growth of most of tfae 
aquatics, especially the water-lilies, is one made of eqdal 
parts of good garden soil and well-decomposed stable 
manure. If the plants are grown from seed, they need to 
be transplanted two or three times nntil large enough to 
put into the open air, when they should be planted in a 
box or tub or be sunken in the mud, pressing the soil firmly 
about the roots, and then covering the surface of the soil 
with coarse sand or gravel. It matters little what the 
depth of water over the plants is after well established; it 
may be 3 inches or 3 or more feet; but for the water-lilies, 
it should never get so low as to have the leaves rest on the 
soil for any considerable length of time. After good 
growth has begun, if the soil is in the proper condition, 
but little care need be given .except to see thiat the water 
does not all* evaporate, or that muskrats do not get at and 
destroy the roots, of which they are very fond.. Every 
means possible, by poisoning, trapping, shooting, etc., 
should be taken to get rid of the above pests, as a single 
pair of these animals will destroy a large number of 
plants in a short time. Among the plants that grow 
directly in the water are the following: 



Lotus, Egyptian. 


Water-Uliesi Royal Purple. 


** White Japanese. 


(« 


** Superb. 


" Striped Japanese. 


tt 


** ' Devonian. 


*• Native. 


tt 


" East Indian. 


Water-Ulies, 


Hardy. 


tt 


** White African. 


«« et 


Rose-flowered. 


t-t 


** Royal or Victoria. 


«( « 


Large-flowered. 
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Porcapine-pUnt, Arrowliead. 

Parrot's-feathtir. Scon ring-rush. 

Wild KoB. Pickerel-weed. 

C*t-o'-iiiii«-taiL Bulrush. 

Biirwe«d. Bur-mftrigold. 
Wator-pUnt^n. 

East Indian Lorns {Xelumbium roseum), Fig. 147. — 
A moat beaatifiil plant, widi large peltate or ronnd-BMeld- 



Fia. 147.— Eab'j- India Lotub tA'ilumbium roieam). 
shaped leaves and large piak or roae-colored flowers. It IB 
eaaily grown in shallow, warin-water ponds, or in tubs, 
where it blooms freely. Use a rich, heavy, but not clayey 
loam. 
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The other species of nelambiams that sacceed almost 
equally well with the above and require the same treatment 
are the White Japanese {N. album grandrflorum). 
Striped Japanese {N. album striatum)^ and the Egyp- 
tian Lotus {N, speciosum). The latter resembles the 
first species, but the flowers are paler in color and not so 
large and full. The native Yellow Lotus (-flT. luteum) 
is found growing in the ponds and streams of the South and 
Southwest, and succeeds in warm, sheltered places much 
farther north. All of the above species are claimed to be 
perfectly hardy in the Northern and Western States if 
covered with water deep enough so that the ground around 
their roots will not freeze, i.e., 2 to 3 feet deep, according 
to latitude. 

Hardy Water-lilies. — Our native water-lilies, found 
in many sections of the country, are very beautiful and 
easily grown, the principal requirements being a deep, 
muddy soil. Only water enongh to cover the roots is all 
that is absolutely necessary, but they generally grow to 
greater perfection in 2 or 3 feet of water. In deep water 
they are easily planted by tying the roots to stones and 
dropping them in where wanted. 

Many beautiful varieties are now propagated and offered 
for sale, among the best of which are the Rose-flowered 
Water-lily {NymphcBa odorata, var. rosea) ^ Fig. 148, 
Large-flowered Water-lily {N, o., var. superba)^ 
Yellow Water-lily {N, o. sulphurea). 

The European White Water-lily {N. alba candidis- 
sima) produces rather larger flowers than our native species, 
is equally hardy, and a more abundant bloomer. 

Tender Water-lilies. — The flowers of this group of 
water-lilies give a greater variety of forms and colors tiian 
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those last deBcribed. They bloom more freely, showing 
flowers from Joly to September, if planted in shallow 
warm-water ponds or basins. They can also be grown in 
tubs with good aucceas, bat the roots must be wintered 



Fig. 148.— UosKVLowKKiiu Watkuhlx {Agmpiueaoiioralanwa). 

in a greenhoQse-tank or be purchased at the beginning 
of every season. If considerable ekill is exercised by cover- 
ing the plants with barrels, then with leaves and straw, 
they may be carried over winter in the tank or pond. 

They may be divided into two groups: i.e., first, those 
blooming daring the day, opening in the morning and 
closing at night; and second, those opening in the evening, 
remaining open during the night and until toward noon 
the following day. 

The best of the day-bloomiito varieties are: Purple 
Zanzibar or African Lily {Nympkma Zanzibarensis), 
Fig. 149, Royal Purple African Lily {N. Z. azurea). 
Superb African Lilt (jV. Z. superba). These species 
may be had in bloom constantly from July to September, 
if planted in rich soil in shallow, warm water in ponds, 
basins, or tabs. For the best results in tabs they shoold 
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be placed on tlie south, sontbeast, or Ronthweet shelter of 
buildings or sbnibhery, where the sun will strike them for 
6 to 8 hours per day. A bright, eunuy exposure is also 



Pio, 149. — Purple African W ATKn-i.iht {Ngnphcm ZanttiiartTin*). 

desirable for the location of the pond or tank, that the 
water may be kept as warm as possible. 

The best varieties of the nicht-bi.oouebs are: The 
Devonian Water-lily {Nymphma Devoniensis), one of 
the choicest and most beautiful, with bright rose-cotored 
flowers and scarlet stameus. East Indian Wateb-lilt 
(JV. rubra). White African AVater-lily (A", dentata), 
one of the most free bloomers, with flowers of large size and 
very easily grown. Royal Water-lilt {Victoria regta), 
the largest of all the water-lilies, its leaves often measuring 
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4 to 6 feet across and the flowers a foot in diameter. Very 
few persoQE oucceed in blooming this royal flower, and then 
it is done ouly where artificial heat is introduced from some 
greenhouse or other steam or hot-water plant near by. Bnt 
where such facilities are available the results generally well 
repay the effort, for nothing of an aquatic growth can 
exceed the grandeur of the immense floating learee and 
large gorgeously colored flowers of this plant. 

Many other water-loving plants besides the water-lilies 
may be used with good effect in aquatic gardens. These 
may be divided into those growing directly in deep water 
and those growing in the moist soil on its borders. Of the 
first are the 

Watee-hyacinth {Eichhornia crassipes). — The flowers 
of this plant resemble those of the common light bine 



Fig. 150. — Watsb-poppv (Lymiioc/iarii Humitoldlii), 
hyacinth, and by some it is likened to a species of crchid- 
blossoma. It grows freely in shallow warm water, each 
plant, after separating from its parent, floating, driren aboat 
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by the winds or carrents from one side of the pond or basin 
to the other. It blooms freely and the very abandant 
floating roots and inflated petioles or leaf-stalks are Yeiy in- 
teresting. 

Water-poppy (Limnocharis Humboldtii)^ Fig. 150. — 
The bright lemon-colored flowers of this little plant add 
yery greatly to the beanty of any collection of aqaatics. 
Plants set oat in Jane grow rapidly and bloom freely. 

Salyinia {S. Braziliensis). — ^A very pretty little float- 
ing plant with light green almost heart-shaped leaves 
covered with many soft hairs. It grows freely, and floating 
about among the larger plants has a very pleasing effect. 

AQUATIC BORDER-PLANTS. 

Papyrus or Reed Paper-plants {Papyrus anti- 
quorum) J Fig. 144, page 246. — This plant has already been 
described ander '^ Subtropical Plants," but is equally 
nsefal and beautif al for the borders of ponds and fountain- 
basins. It is one of the most beautiful of plants, wherever 
grown, its graceful umbrella-like clusters of leaves being 
entirely unlike any foliage of the temperate zone. It grows 
equally well on the banks or in the water at the border, 
and makes a beautiful centre plant for a group of other 
upland aquatics or in large clusters by. itself. 

Variegated Flag {Acorus Japonicus variegatus). — Our 
native *' sweet flag" is familiar to most persons, and this 
plant is very much like it except that it has most beauti- 
fully variegated green and white leaves. It is perfectly 
hardy and grows freely. 

Porcupine-plant {Scirpus Tabern<Bmontani zehrina)^ 
— A beautiful hardy plant with round leafless stems, beauti- 
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fall; marked in sectJoos of white aod green, giving it 
something of the appearance of the qnills of the pDrcapine. 
This plant and the variegated flag can be so grouped with 
the light and dark green, the broad- and the narrow-leaved, 
aqnaticB as to produce most beantifnl effects. 

Pabkot'8- FEATHER {Myriophyllum proaerpinacoides), 
Fig. 151. — Thia beantifnl plant will serve so many pnr- 
posea for water decorntion, makes bo rapid growth, and is 



FlO. 131. — PARHOT'a-FKATUt^K {Myriop/ij/Uuia proaerpinaeoidM). 

SO easily grown that it should be much more cnltirated than 
it now is. It makes a moBt beantifnl border-plant for 
ponds and fountain-basins, and planted in the pans of large 
fountains its drooping growth in with the falling water 
produces most charming effects. It may be successfully 
grown in hanging baskets or basins and over the stones in 
aquaria. It is so easily propagated that even small shoots, 
taken off and placed in rather warm water, root in a very 
few days. 

Wild Rice (Zizania aquatica). — A rapid-growing grass 
of lai^e size and graceful form. It is easily grown, in fact 
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in some places it spreads so rapidly from self-sown seed as 
to become a nnisance unless heroicallj weeded out in the 
early summer. 

Many native plants are useful for decorating borders of 
ponds and streams, among the best of which are the fol- 
lowing: Cat-o'-nine-tail {Typha latifoUa), Burweed 
{Sparganium simplex)^ Water-plantain (Alisma plan- 
tago)y Arrowhead {Sagittaria variabilis)^ Scouring- 
RU8H {Equisefums sp.)y Bulrush {Scirpus sp.), Pickerel- 
weed (Pontederia cordata), Bur-marigold (Bidens sp.)y 
and many species of sedges {Carex)^ all of which are found 
in or about our ponds and streams and may be easily trans- 
planted to more cultivated locations. Some of them, like 
the Bidens and Typha, etc., seed very freely, and a little 
heroic thinning will be needed to prevent them from orer- 
running the space needed for more desirable plants. 

Hardy Ferns. 

There are many hardy species of large-growing ferns that 
are beautiful and easily grown and especially suited for the 
decoration of shaded places. They thrive best in a rather 
moist soil, but if in the shade many of them will grow 
luxuriantly in even thin soil. They are easily transplanted 
and may be moved from the woods or roadside at almost 
any time if a large clump of roots and soil is taken up, but 
perhaps the best time is when they are beginning to grow 
in the spring and early summer. 

Among the best are: Maidenhair Fern {Adiantum 
pedatum), Cinnamon Ferns [Osmunda regalis, cinna- 
monia^ and Claytoniana)^ Christmas Ferns {Aspidium 
marginale), Sword-fern (A. acrostichoides)^ Ostrich 
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Fern (Onoclea struthiopteris), Rattlbskake Fern {Bo- 
frichium Virginicum), Bladdee-fern (Cistopteria bvlbi- 
/era), and Polypodium vulgare, Woodsia illvensis and 
obtusa are especially useful for rocks and dry wooded 

places. 

Ornamental Grasiei. 

A number of hardy and very ornamental grasses may play 
an impurUiit part in home lawn decorations, either in 
masses by themselves or planted with groups of other 
decoiatiTe plants, trees, or shrubs. They are easily growu 



Fig. 1S3.— Pampab-obass (Qyawiwn argentum). 
and propagated by division of the clump; one clump of two 
or three years' growth may often be divided so as to make 
a score or more plant*. The great advantage of these 
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grasaes ia that tbey are perfectly hardy and require so little 
care. Among the best are the following: 

Fampas-grass {Gynerium argfntum), Fig. 152, Japan 
pLUUE-aKASSEB {EulaHo Japonica, E. J. zebrina (Fig. 
153), E. J. variegata, E. J. gracillema), Bbbd-ghass 
{Arundo donax)y both plain and variegated, etc., Ribbon- 
OBABS (Phalaris arundinacea). The last speciee epreade 



Fia. 168.— Japasbgb Plumk^rabs (Eulalia ubrina). 

rapidly and should be kept within bonnde by spading up 
and pnliing out all tbe suckers or stolons as soon as they 
get beyond the limits of the bed or space it is desired that 
it; shall occupy. 



CHAPTER XV. 

INSECTS AN1> FUNGI ATTACKING ORNAMENTAL TREES, 

SHRUBS, ETC. 

Oke of the greatest difficulties one has to contend with 
in the care of ornamental trees, shrabs, etc. , is the injary 
caused by insects and fungous pests, and in this chapter a 
brief outline of the most destructive pests will be given, 
with the best and most easily applied remedies. 

The injury done to ornamentals by the above pests is very 
great, though not so large as that to fruit and garden crops. 
It is the history of all cultivated plants that the more 
largely any one kind is grown the more rapidly will its 
natural enemies, i.e., insects and parasitic fungi, increase, 
and the more ornamental homes we have the more need 
there will be to resort to protective or remedial measures to 
secure satisfactory growth. 

'No attempt will be made at a strictly technical descrip- 
tion of species, but the Siuthor will endeavor to give a brief, 
plain description such as will enable the practical gardener 
or home-owner to detect the pests that may be injuring his 
pets and to apply remedies that shall save them from 
destruction. 

In making up this list the author is indebted to the many 

carefully recorded results given in the bulletins of the 

dJtperiment-stations published by several States, which 

261 
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together with a large practical experieuce in the care of 
nearly all species and varieties of ornamental trees, shrabs, 
etc., he hopes will enable him to present the latest and best 
methods of preventing serions loss from the above pests. 
The reader is referred to the popular bulletins published 
by the various experiment-stations often giving illus- 
trations of destnictive insect or fungous pests with full 
treatment for their destruction. If one finds a pest at work 
and is not familiar with it, specimens should be sent at once 
to the entomologist or botanist of the station for identifi- 
cation and advice as to remedies. 

Insecticides. 

(Insect-destroyers. ) 

Practically there are but very few of the common insecti* 
cides needed or of much value in the preservation of farm, 
garden, or ornamental crops, and these are Paris green, 
hellebore, kerosene emnlsion,whale-oil soap, and pyrethrum- 
powder. The first and second are used for the destruction 
of chewing insects and the third and fourth for sncking 
insects. 

Paris Green. — This is a chemical combination of 
arsenic or arsenious acid and copper, technically called 
arsenite of copper, which is nsed largely for making paint; 
the arsenic or arsenious acid being the element that kills 
insect life. It is a deadly poison and should be nsed with 
extreme cantion and never be applied in large quantities to 
crops nsed as food or be kept in such places as to be accessi- 
ble to irresponsible persons or children. 

Pure Paris green contains but a small per cent of soluble 
arsenious acid and can be used upon most plants without 
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injury in sufficient quantities to destroy any insects that 
feed by biting or chewing the parts. Samples containing 
more than four per cent of soluble arsenious acid should be 
used with considerable caution. 

Dry Paris Green. — In the powdered form it is applied 
with a sieve, a fine cloth bag on a pole or stick, with the 
common sulphur bellows or some of the numerous machines 
or " guns " that will distribute it upon the surface of the 
foliage in very friinute quantities. The principal difficulty, 
however, found in applying it in this manner is in dis' 
tributing it in sufficiently minute quantities not to injure 
the foliage and in making it adhere to the foliage. To 
overcome these difficulties it is extended or diluted iq 
some way, as with air-slaked lime, plaster, cheap flour, 
glucose, etc. The best results are obtained by making the 
application when the foliage is wet with rain or dew. 

Paris Green and Plaster, Lime, or Flour. — In 
order to distribute Paris green more thoroughly and 
economically in a dry form it is often mixed at the rate 
of 1 lb. to 10 up to 50 lbs. of plaster or air-slaked lime or 
with from 10 to 20 lbs. of fine dry cheap flour. All of 
these substances possess some merit, but the two first are 
nearly as readily washed off by rains as the Paris green 
itself, while the latter when once moistened forms a paste 
that upon drying will remain on the foliage for a long time. 

Paris Green in Water. — By far the best method of 
applying this poison is mixed with water and applied 
with a nozzle that will make a very fine spray or mist. In 
this way it is more evenly distributed over the foliage or 
other parts, adheres better, and if lime is used in the water 
there will be much less danger from injury than if used in 
the dry form. 
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Paris green alone can be safely used only at the rate of 
1 lb. to 250 or 300 gals, of water. This, however, is a very 
small quantity, and to enable more Paris green to be used 
lime is added to neutralize the soluble arsenions acid. Two 
lbs. of lime slaked in water and added to 25 gals, of water 
will enable us to use as much as 1 lb. of Paris green to 
100 and even 50 gals, of water without injury to the 
foliage. When the Bordeaux mixture (see "Fungicides") 
is used, the lime in that mixture has the same effect, and 
1 lb. of Paris green to 50 or 100 gallons of the mixture may 
be used without injury to the foliage (except upon the 
peach and cherry trees), and the work of destroying insects 
and fungi thus reduced one half. 

Hellebore-powdee. — This is a fine powder made from 
grinding the roots of Veratrum album, and will kill most 
chewing insects. It, however, is more expensive and does 
not adhere so well to the foliage as Paris green, even if 
used in lime or water. It will not, however, injure the 
foliage, and is not nearly so poisonous — not dangerously so 
unless taken into the lungs or stomach in large quantities. 
It is best used in water or while the foliage is wet with rain 
or dew. 

Kerosene Emulsion. — Formula: ^ lb. common bar 
soap, 2 gallons water, 2 gallons common kerosene. 

Dissolve the soap in the hot water; while still hot, add 
the kerosene and churn back and forth with a garden- 
pump or syringe until a soft soap or cream-like substance 
is formed. When cold, dilute with water to make from 10 
to 25 gals, of liquid. This is used for the destruction 
of sucking insects like aphides (plant-lice), scale insects, 
etc. 

"Whale-oil Soap is very frequently used as an insecti- 
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cide at the rate of from 1 lb. to 3 to 5 gals, of water, ac- 
cording to the insect. 

Pyrethrum or Persian Insect-powder. — This sub- 
stance is made from the flowers of two or three species of 
pyrethrum or feverfew-plants, the flower-heads of which 
are ground to a flne powder, known in the markets as 
pyrethrum, Dalmatian, Persian, or Buhack insect-powder. 
When dusted upon some kinds of insects in the latter part 
of the afternoon or evening, it will paralyze them and those 
remaining under its influence during the entire night are 
killed. Many of these insects would soon recover if it were 
applied in the morning or middle of the day. Young 
insects are more susceptible to its effect than older ones, 
but as most of the aphides and other sucking insects are 
short-lived, several applications at intervals of a few days 
or a week will destroy most of them. 

Fungi or Fimgons Orowths. 

The use of fungicides becomes necessary to protect many 
of our trees and shrubs from fungous growths, i.e., mil- 
dews, rusts, blights, etc., which often do serious injury, 
and copper in one form or another is the substance most 
commonly nsed to destroy these pests. When once a 
fungous growth has become established in the tissues of a 
plant, nothing will kill or dislodge it that will not destroy 
the host plant, but the spores or seeds of the fungus may 
be killed or be prevented from germinating by a very small 
amount of copper solution coming in contact with them. 

To prevent the growth, therefore, of the spores of rusts, 
smuts, mildews, etc., it becomes necessary to have the 
copper solution on the parts of the plants likely to be 
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affected whenever the spores come in contact with the plant 
under conditions of high temperature and moisture. These 
spores are prodaced in immense numbers, an illnstration 
of which may be seen in mass of spores forming the large 
frait-bnnches of the " corn-smut " or the dust of the puff- 
ball, the black substance of the first and the fine gray 
powder of the last being composed of myriads of spores or 
seeds. These spores are very small, so small in fact that 
they are individually scarcely perceptible to ordinary vision 
and are carried about by the slightest breath of air. 

Much may be done to prevent the growth of fiingous 
pests by keeping the trees or plants in a vigorous, healthy 
growth. This may be done by good cultivation and an 
abundance of plant-food, under which condition the grow- 
ing spores are not so likely to gain a foothold in the tissues^ 
of the host plant; but even with the most vigorous growth 
we sometimes find that if the weather is unusually hot and 
the atmosphere very moist the spores will gain a foothold 
and we must have the copper solutions on the surface of 
the plant to prevent the growth of the spores should the 
plant not be able to withstand their attack. 

Some seasons, and often for a series of years, our trees 
escape injury from fungous pests, but we cannot hope to 
escape always, and it is the part of wisdom to learn with 
what pests we are threatened, what is the best remedy, and 
how and when to apply such remedies as to most certainly 
destroy each pest* 

Fungicides. 

(Fungus-destroyers.) 

Copper Sulphate {Bhie Vitriol), — Copper has long been 
known to be destructive to the spores of nearly all kinds of 
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moulds, mildews, rnsts, etc., but not until within a few 
j^ears has it been largely used for the purpose of destroying 
these growths on cultivated trees, plants, and farm crops. 
The form in which it is most used is that of copper sulphate 
or blue vitriol, in which the copper is united with sulphuric 
acid and is in the form of blue crystals. In this form it is 
very soluble and very injurious to the growing parts of 
plants unless used in a very dilute form; 1 part of copper 
sulphate to 1500 or 2000 parts of water being as concen- 
trated as it can be used without injury. In this form it is 
quickly washed off by heavy rains and to prevent this lime 
is used with it, forming what is known as the 

Bordeaux Mixture. — Formula: 4 lbs. copper sul- 
phate, 4 lbs. caustic (unslaked) lime^ and 50 gallons water. 

By combining the copper and lime it is found that the 
copper sulphate may be used more freely and with less injury 
than if used alone, and that it will adhere a long time to 
the foliage. To make the Bordeaux mixture, dissolve the 
copper in hot water (or if placed in a coarse sack or basket 
and suspended in a tub of cold water it will dissolve in two 
or three hours, while if put in cold water on the bottom 
of a tub or vessel it remains undissolved for a long time). 
Then in a separate tub slake the lime thoroughly and when 
both are cold pour the two together, stirring constantly. 
Dilute with water to make 50 gals, of liquid. In this 
form it is more difficult to apply than a simple solution, 
but the lime causes it to adhere for a long time and spray- 
ing need not be so frequently done. Before using, the 
mixture should be strained through a burlap or fine wire 
strainer to take out the coarse particles of lime. . The 
Yermorel or some other adjustable nozzle that will throw 
a very fine spray or mist must be used to distribute the 
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material eveiily and without waste over the sarface of the 
plants. 

If insects are foand attacking the plants to be treated 
for fungjas growths, Paris green may be added to the 
Bordeanx mixture at the rate of from 1 lb. to 100 or 200 
gals, of the mixture, and, as stated on a preyious page, the 
lime will prevent this large quantity of the Paris green from 
burning the foliage and two pests be destroyed at one 
spraying. 

Ammoniacal Cabbonate of Coppee. — In conspicuous 
places the Bordeaux mixture is objectionable on account of 
the deposits of lime and copper that remain on the foliage, 
and therefore the above form of copper is used under such 
conditions. It is equally effectual with the Bordeaux mix- 
ture while it remains on the plant, but, being quickly solu- 
ble, is washed off with heavy rains and requires frequent 
renewals. It is also more expensive than the Bordeaux 
mixture. 

Formula: 3 oz. copper carbonate, 3 qts. ammonia or 
sufficient to dissolve the copper, the quantity depending 
upon its strength. When used, dilute to make 25 gals, of 
liquid. 

Copper-sulphate Solution. — A simple solution of 
copper sulphate, 4 oz. to 50 gallons, is about equally effect- 
ual with the last and much less expensive. It must, how- 
ever, be used after every rain. 

Pumpgy etc., for Applying Insecticides and Fungicides. 

For the application of insecticides and fungicides there 
are a great many pumps, machines, and guns made for the 
purpose, and any of those made by reliable and long-estab- 
lished firms may be relied upon to do good work. In every 
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case it is desirable, if possible, to obtain a pump made as 
near home as possible, that parts may be replaced or repairs 
be made in case of breakage with as little delay as possible. 

Nozzles. 

The nnmber of nozzles made for distributing insecticides 
and fungicides is almost as great as that of pumps, and 
there are many good ones. To do the best work the nozzle 
must discharge a fine mist-spray that will settle upon the 
foliage and other parts sprayed in very small particles and 
not run off. The one that gives the finest spray withont 
clogging is the most satisfactory. 

To carry the spray to the tops of trees of medium height 
the bamboo extension-rod or ^-inch brass pipe from 6 to 10 
feet long can be used with success, but to carry it into very 
tall trees the hose must be carried up into the tree and the 
insecticides or fungicides distributed therefrom. With a 
large pump worked by two or three men or a small engine 
two or three streams may be thrown at once and the work 
be done rapidly and cheaply. 

Some Common Insects Injurious to Ornamentals. 
Elm-beetle {Galeruca xanthomelcena)^ Fig. 154. — This 
insect (i), a beetle of yellowish-brown color, about J inch 
long, somewhat resembling the striped cucumber-beetle, ap- 
pears in the perfect or beetle form in early summer and lays 

its eggs on the under side of the leaves as they unfold. These 
eggs are bottle-shaped, of orange color, are laid in clusters 
of from 5 to 20, and attached to the leaf by the larger end {e) . 
The eggs soon hatch, and the larvas (^), of a slender form, 
about \ inch long when fully grown, and yellowish-brown 
color with a yellow line or band along the back, feed rapidly 
and in from two to four weeks descend to the ground, where 
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tixej papate nnder some convenient slielter. In eome eec- 
tions of the country ub many as three or four broods are 



produced in a. Bcason, but in northern New England it has 
not been proved that more tlian one brood matures, 

Eemedy.—Thh peat is destroyed by spraying with Paris 
green, 1 lb. to 200 gals, of water, or if 3 lbs. of caustic lime 
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be slaked, strained, and pat into the water % lbs. of Paria 
green may be need with the same amount of water, i.e., 
1 lb. to 100 gals, of water. The time for spraying is the 
last of May or early in Jnne for the destruction of the 




is 

-J 



beetles, and again abont the middle of Jnne for the larvte, 

and if all the larvte are not destroyed by the first spraying 
one or two more applications at intervals of a week or tea 
days mast be made. 
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Elm-scale {Oossyparia ulmi)^ Fig. 155. — ^Very little 
seems to be known about the life-history of this insect, and 
yet it is one of the most widely distributed and injurious 
insects attacking the elm. It is a small, soft scale insect of 
a whitish color (/) that attacks both the American and 
European species of the elm. It is found on the under side 
of the branches, and when crushed leaves a stain on the 
fingers or clothing much like that of iron-rast. It injures 
the trees by sucking the juices of the young shoots and 
small branches. In many sections in Massachusetts they 
were so abundant during the season of 1895 that the 
leaves and bark of almost every tree were badly covered with 
a black substance resulting from the dust of the atmosphere 
adhering to the sticky exudations made by the insects 
deposited upon them, and from a black fungous growth 
similar to that found in the exudations of the pear-tree 
Psylla in our pear orchards. The leaves were also of a 
sickly yellow color and the trees made a very small growth. 

Remedy. — It has been found to be destroyed by the kero- 
sene emulsion, applied thoroughly at the time when th^ 
young are hatching out and moving from near the parent 
scale to other parts of the tree for permanent location, and 
again from five to ten days later. By close attention about 
June 1st the best time can be easily determined. 

Maple-borer {Plagio7iotus speciosus)^ Fig. 156. — In 
most sections where the sugar-maple thrives this insect is 
more or less injurious, though it is said to sometimes attack 
other species. It is a very dangerous insect enemy, because its 
work is difficult to detect until serious harm has been done. 
The perfect insect is a beetle nearly an inch long, the head 
is yellow, the thorax black, with transverse yellowish spots, 
and the wing-covers are yellow and black. The beetles 
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appear in Jaly and Augast, and lay their eggs on the bark 
daring the latter part of the last-named month. The eggs 
soon hatch and the larvdB or young work a short distance 
under the surface of the bark, the first season throwing out 
chips and droppings from their holes. If not molested, 
the following season they go on feeding and working deeper 




Fig. 156. — Mafle-borbb. 
(Saunders: 5th Report U. S. Eut. Com., p. 375, Fig. 187.) 

through the bark and sapwood, making a tortuous burrow 
not far from the surface, often nearly i of an inch in 
diameter and sometimes girdling the tree. As many as 
twenty have been found in a single tree. 

Remedy. — The only effectual remedy is to dig the borers 
out before they have done much harm, i.e., the first fall or 
following spring after the eggs are laid. This may be very 
easily done with little or no injury to the tree. The bark 
should be carefully scraped and after a few days the surface 
carefully examined, when the exuded dust or chips will 
enable one to quickly detect the location of the borer. If 
the insects have already done serious harm to the tree, ail 
holes or channels made by them should be filled up with 
putty, grafting- wax, or a thick paint. Possibly the paint- 
ing of the trunk with lime or Portland-cement wash con- 
taining Paris green at the rate of 4 oz. to the gallon may 
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prove effectual in deBtroying many of the Ifum as they 
work their way into the tree. 

Caneeb-wobxs (Anisopteryx pomefaria and PdUeacrita 
vernata). Figs, 157 and L58. — These insects extend over a 




— Cakeek-wobm. 

(Bilej' - Circular No 9. H Berlw, Dept. Agt.. Fig. I.) 

wide area of the coaatry, and are very injurious to the elm, 
apple, and some other trees. The male {a) i nsect is a grayish 
moth of about \ inch stretch of wings and fiies in the night, 
while the female (d) has no wings. The female crawls up the 
tree and lays its eggs in clusters on the braucbes during the 
night at any time from October 15th to April 15th when the 
ground is not frozen and in warm, moist nights. The eggs 
hatch out about the time the buds unfold, and unless 
destroyed the larvae soon eat all of the leaves but the 
skeleton and midrib, giving the trees the appearance of a 
fire having burned oS the foliage. 

Remedy. ^The remedy so generally used of putting bands 
of tar or printer's ink, or of tin or other kind of troughs 
with oil in them, around the trees to prevent the female 
insects from reaching the branches is effectual provided 
the band is kepi covered with soft ink or tar or the trongh 
is well filled with oil when the insects are moving, i.e. , at any 
time when there is no frost in the ground, on warm nights 
from November 15th to April 15th. The more satisfactory 
remedy, except for very tall trees, however, is to give the 
insects no attention until the eggs begin to hatch out, and 
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tbeD tp destroy the larvre by spraying with Paris green used 
as for the elm-beetle, making two applications, one when 
the first eggs hatch and then again in from five to eight 
days, according to the weather, or when all of the eggs are 
hatched out. Snocess in this work depends upon how much 
Paris green is used and how thoroughly the foliage is 
covered with it. For the amount of Paris green to use and 
method of application see " Treatment of the Elm-beetle," 
pages S69 and 270. 

BoREBS. — The maple-borer, Fig. 156, has already been 
described, but there are many ornamental trees besides the 
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maple that are injured by borers. The thorns, flowering 
apple, and some other trees are injured by the Round- 
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Fig. 169.— Round-hbaded Applb-bohkk, 

Ihitleudei. : tlrcul«r No, 'ia. ii Series, DKpt. Agr., Fig. L) 
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HEADED Apple- BOREB {Saperda Candida), Fig. 159,audth« 
Flat-headed Bobeh {Chryaobothris femorata), Fig. 160j 




Fig. 160.— Fut-hsadbd Apple-bokeb. 

(Chittenden : Circular No. 8% 2d Serlte, Dept. Agr., Fig. &) 



the flowering peach, plume, and cherries are injared by 
the Peach-borer (Sannina exitiosa). Fig. 161. Willows, 



Fro. 161.— Pbach-boreh. 

(Hsrlott : Circular No. IT, 2d Seti«g, D<^pt. Agr., Fig. 1.) 

ItndenB, poplars, locnsts, and maay other trees are also 
injured by borers. These are to be destroyed in the same 
manner as the maple-borers, i.e., by digging them oat, 
carefnlly examining all trees twice each season — lu Jane 
and Aognat. 
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ROSB-Buo OK -CHAFER (Mocrodactylvs suhspinosun). 
Fig, 162. — This insect needs no description, and no one 



\ 




Pio. 162.— RosE- 

(Bnoy: "InsectLite," Vol. It., p. iSo, Fig. 81.) 

insect is more injnrions tb bo maay kinds of trees and 
shrnbs and none more difiicalt to destroy or prevent irom 
doing much barm. 

Remedy. — Where Paris green can be safely nsed, as it can 
be npon all trees and plants producing flowers that are not 
cut for house or personal decoration or that produce no 
edible fruit, this is the most certain remedy. On roses it 
can be nsed nntil the blossoms are nearly open and longer 
if the flovers are allowed to remain on the bushes until the 
petals fall. Pyreth rum- powder dusted over the bushes each 
forenoon and again in the afternoon in bright weather will 
drive the beetles away, but they soon return and the remedy 
mnst be repeated each day nntil they are done working. 
If this powder has been kept over one season or a consider- 
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able time in an open package, it loses its streDgth. It 
should always be kept in a sealed can or glass-stoppered 
bottle, and a fresh supply be obtained each season. Where 
rose>bnshea are bat few, these insects can be kept from 
doing serions injnry by hand-picking; the easiest way tc 
gather them being to take a broad, shallow tin basin, pnt in 
a little water with a tablespoonfnl of kerosene on top 
hold the basin nnder the part of the bnsh examined, anc 
touching the insects they will fall into the pan and be 
destroyed. 

ROSE-SLUQ {Mbnostegia rosea). Fig. 163. — The rose-sing 



FiQ. 163.— RoaE-SLCo. 

(EUey : " Insect Life," Vol. V.. p. W4, Fij;. S7.) 

JB the larrse of one of the saw-flies. The perfect insect 
comes ont of the ground the last of May or early in June. 
The eggs are laid under the epidermis or skin of the leaf, 
and the laryse appear in about two weeks, feeding npon the 
soft green parts of the leaf and leaving nothing but the 
midrib, veins, and epidermis on one surface. It is of a 
greenish color, nearly transparent, the head much larger 
than the posterior part of the body. It feeds rapidly and ' 
must be attended to soon after the eggs hatch. 

Remedy. — Dusting or spraying with hellebore or pyre- 
thrum-powder is a certain remedy. If the dry powder is 
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osed, it musb be applied when the foliage is wet with rain 
or dew. When used in water, 1 tablespoonful to a 
common 2-gal. pail of water is about the right quantity. 

EosE-LEAF Hopper {Typhlocyha rosea), — This insect is 
small, almost white in color, and flies or jnmps about when- 
ever the trees or bushes are suddenly jarred. It feeds upon 
the green coloring-matter of the leaf, sucking out the 
juices, making very numerous small white spots until the 
leaf becomes very light green or almost white. It is 
especially injurious to the rose, grape-vine, etc., though it 
attacks some other shrubs and trees. 

Remedy. — The remedy is thorough spraying with kero- 
sene emulsion, or by the use of pyrethrum applied just at 
night it may be kept under control. 

Red Spider (Tetranicus telarius). — This insect is so 
minute as to be difficult to detect with the naked eye except 
by the closest inspection until it has done considerable 
mischief, when its work is shown in the light green or grayish 
color of the leaves attacked. It works only in very dry and 
hot weather, when it increases very rapidly and attacks a 
great many kinds of trees and shrubs under the above con- 
ditions. 

Remedy, — As this insect cannot exist in a moist, cool 
atmosphere, the spraying of the trees with cold water 
applied with considerable force is a certain remedy, a heavy 
thunder-shower often completely checking their work. 
Dusting the foliage with flowers of sulphur when the leaves 
are wet will also have a beneficial ejffect. 

Aphides {Aphis sp,). — There is hardly a species of tree 
or shrub that is not more or less affected by aphides (or 
plant-lice so called)^ yet but few of them are seriously in- 
jured. One season they are abundant and do much harm, 
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and another very few and do little injarj. These insects 
increase with astonishing rapidity; a single pair, it is said, 
may be responsible under favorable conditions of food and 
temperature for more than 1,000,000,000 progeny in a 
single season. They injare plant-tissnes by sacking the 
juices of the tender parts, and when numerous all of the 
terminal shoots are stopped in growth and the tree or 
plant has a stunted, sickly appearance. When the leayes 
alone are attacked, they curl and roll up, and are soon 
covered with black substances collected from the dust of the 
atmosphere coming in contact with the sticky surface 
caused by the exudations of the aphides. 

Remedy. — The application of kerosene emulsion with 
force enough to drive it under the curled leaf is the most 
satisfactory remedy. If very abundant, the 10-gal. formula 
should be used. On small trees and shrubs, where the 
branches can be bent down, dipping the ends into the 
emulsion would be most satisfactory, or the strong solution 
may be applied with a soft paint-brush. 

Scale Insects. — Scale insects are among the most 
destructive of the sucking kinds, and several species are 
very abundant. Among those most to be feared are the 
Oyster-shell Scale and the San Jose Scale. The 
former (Mytelaspis pomorum)^ Fig. 164, is very common on 
ash, willows, lilacs, hawthorn, and on the flowering apples. 
In shape it resembles the oyster-shell, is of a brown color, 
about ^ of an inch long by -^^ wide, and injures the tree by 
sucking the juices from the growing shoots and branches. 
At c it is shown natural size. The eggs hatch out from 
under the parent shell the last of June or early July, and 
the y^ung swarm out and soon flx themselves on other 
branches, feeding at this point until they reach full size, 
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wlien they die, leaving the young or eggs protected by 
their dead bodies. 



Fig. 164.— Ovstbr-bhell Scale. 

(Howorrt: ■■YearBook,"Dept. Agr.. 1S94, p. MT, Fie. ».) 

Remedy. — This pest may be destroyed by painting during 
tbe winter with a very light coat of linseed-oil, by washing 
with strong caustic potash, 1 lb, to S qts, water, by strong 
whale-oil soap, 2 lbs. to 1 gal. of water, applied while the 
trees are dormant, or by kerosene emulsion used just after 
the young insects have left the cover of the parent scale and 
have a very delicate covering. 

The San Jose Scale {Agpidiotus pernidosvs). Fig, 165, 
80 destrnctive to all kinds of fruit and many ornamenteJ 
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trees ill Culifoniiii and the ^ath, has been largely dis- 
tributod ubout the country, having been found in every 



Pig. 165.— San Jobb Scale. 

(Howard : " Insecl LKe,- Vol. VII., p. 235. FJg. ai.) 

State in the Union, and is sure to prove a destrnctive 
post unless destroyed as soon as discovered. The perfect 
iusoct is circular' in outline, of a gray color, varying 
from ^ to ^ of an inch in diameter, and generally 
with a black spot in the centre. It is so small as to 
escape notice until it has increased to great numbers, 
and it propagates very rapidly. It injures plant-growtli 
ia the same way as the last by sucking the juices of the 
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tender parts. There are many species of scale insects so 
closely resembling this pest that when insects of this kind 
are found they should be sent to the experiment station 
entomologists for identification and suggestions as to 
remedies. 

Remedy, — This pest has been destroyed in some cases by 
the same, but more concentrated, remedies as used for the 
oyster-shell scale. The applications should be made more 
thoroughly and more frequent use of the kerosene emulsion 
during the summer. If promptly attacked when first dis- 
covered it may be kept under control at a small expense. 
The most effectual remedy is the lime and sulphur or lime 
salt and sulphur solution applied just before the buds have 
started in the spring. The formulas and full directions 
for these applications may be found in the reports of the 
experiment stations, or upon application to the entomol- 
ogists of these institutions. 

Maple Woolly Scale {Pseudococcus aceris)^ Fig. 166. 

— This comparatively new insect pest has appeared in 

several sections of the country, but thus far has been found 

only on the soft maples. In Europe it is reported to be 

injurious to the linden, elm, chestnut, etc. (see " Bulletin 

N. H. Ex. Station, No. 36"), and should it increase in 

this country will prove a very troublesome pest. It is 

somewhat of the nature of the scale and aphis, sucking the 

juices of the plant upon which it feeds; its body and the 

masses of eggs which it lays being covered with a white 
cottony or woolly substance, from which it takes its 

name. 

Remedy, — While no experiments have been made, or at 

least reported, to prove the value of the various common 

insecticides in destroying this pest, from the nature of the 
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insect it seems probable that the kerosene emulsion will be 
eilectaal if applied with considerable force bo ae to throw it 



Fia. 168.— Maple-s. 

(Howard : Ciioular, Ko, 3, Depi, Ajfr 



in under the maes of iasects and eggs which are so nicelj 
protected by the woolly cover that is of a somewhat oily 
nature, thus preventing watery liqnida from adhering or 
penetrating to the bodies of the insects or masses of eggs. 
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There are a great many other less injarions insects that 
often appear in small numbers on single trees or within 
limited localities, sometimes increasing rapidly for a time 
and then disappearing; bnt the limits of this volume will 
not allow of farther space for their description. We may 
briefly say that in a general way the remedies already 
described may be applied to all insect pests, i.e., all chew- 
ing insects to be destroyed by the use of Paris green and all 
sacking insects by the kerosene emalsion. 

Whenever a new insect appears, if doing harm to any 
crops, specimens shoald be sent to the entomologist of the 
experimeni-station of the State in which it is found, and 
the instruction given for its destruction be followed. These 
stations are established for the purpose of aiding the people 
to overcome all difficulties, in the growth of ornamental 
or useful crops, and every citizen should be free to ask for 
instruction and aid whenever needed. 

Fungi InjuriouB to Ornamental Trees, Shrubs, etc. 
The fungous growths that are injurious to growing plants 
belong to the group of plants known as parasitic fungi and 
take their food from their host plant, i.e., the plant upon 
. which they grow, but organize no plant-food for them- 
selves, and often they feed and grow with such rapidity as 
in. a short time to destroy the host plant or seriously 
[^ weaken it. Most of these parasites propagate from very 

minute seed-like bodies already described. They grow 
under favorable conditions with the most incredible 
rapidity, as may be illustrated by the short time in which 
the leaves of a pear or poplar tree are destroyed by the 
pear-blight or the poplar-rust. It often takes but a few 
days of warm, moist weather to cause the destruction of all 
of the leaves of many trees, when p'^rhaps the growth of 



1 
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but a few spores only began the work of destruction. It is 
during hot, moist weather that they grow most rapidly, and 
while we may sometimes escape if we do not use fungicides, 
the wise gardener will be prepared to make the application 
of the fungicides described on previous pages. 

Among the many fungi injurious to ornamental trees, 
shrubs, etc., the following are among the most destructive: 

Busts. — This term has been applied in more or less of 

an arbitrary manner to a large group of fungi that produce 

masses of spores on the surface of the leayes, generally 

yellowish or brownish in color, but when of a white color 

they are often called the '^ white rusts " or mildews. The 

spores germinate on the surface of the leaves, their roots or 

feeding-parts (called mycelia) penetrate the leaf through 

the stoma or breathing-pores, and after feeding and develop- 

mg for greater or less time, according to the species or the 

condition of the weather, fruit (spores) is produced on 

stalks or in masses on the surface of the leaf, these spores 

being scattered by the slightest breath of air. Of the true 

rusts I shall mention only a few of the most important, with 

the remedies most effective, but ma|^j others of a similar 

character may be destroyed or prevented from doing harm 

in the same manner. 

Poplar-rust {Melanosporium popuUna), Bose-rust 

{Phragmidium mucronaUim), Hollyhock-rust {Pyccinia 
malvacearum), Linden- rust {Cercospora microsora). — 
The growth of all of these pests takes place under about the 
same conditions, i.e., a weakened growth of the tree or 
plant from any cause and in close, moist, hot weather. 
Strong-growing, healthy plants are less liable to attack than 
those of a weak growth, though a too yigorous and soft 
growth may be produced by too much enrichment of 
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the soil, which is as mnch to be avoided as the other 
extreme. 

Remedy. — If copper in even minute quantities is on the 
leaves and branches so that it will be distributed over the 
surface whenever it rains or is wet with dew the spores 
cannot germinate, and the remedy to apply is to spray the 
branches thoroughly with copper sulphate, 1 lb. to 25 gals., 
or strong Bordeaux mixture, before the leaves unfold, when 
all of the earlier spores upon them will be destroyed. Then 
if the trees are where the latter mixture will not be too 
conspicuous that may be applied at intervals of from two to 
four weeks through July and August. If the trees are in 
a very conspicuous place, the dilute copper sulphate, 1 lb. 
to 250 to 300 gals., may be used, or the ammoniacal car- 
bonate of copper will be equally effectual if applied more 
frequently — as often as every two weeks and after heavy 
rains. The great advantage of the Bordeaux mixture is 
that it holds the copper firmly to the leaves and with every 
rain or heavy dew minute quantities are dissolved and the 
spores are prevented from germinating. 

Leaf-blights. — The leaf-blights are unlike the rusts in 
that they attack and destroy small portions of the leaves, 
and when these spots or places of attack become numerous 
the whole leaf is destroyed and it soon falls off. Among 
the most destructive of the leaf-blights' are the Catalpa- 
LEAF Spot {Phyllostida catalpw)^ Cherry- and Plum- 
leaf Blight {Cylindrosporium Padi), Maple-leaf Spot 
(Phyllosticta acericolor), Sycamore-leaf Blight {GIobo- 
sporiumnervisequum), 'Ros^-leaf Spot {Actinonema roses) y 
etc. 

Remedy. — As with the rusts, the copper must be on the 
plants to destroy the spores when they come in contact with 
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ity but when the parasite has become fallj established 
nothing will destroy it that will not destroy the host plant 
The treatment is the same as for the rusts. 

Mildews or White Rusts, — As the name indicates, 
these are parasites which produce white spores and more or 
less white patches on the leaf or other parts. As with the 
two previously named groups, they grow under conditions 
of moisture and hot, moist weather, and as a rule they 
appear later in the season. 

Among the most destructive of this group are the Bose- 
MiLDEW {SphcBrotlieca pannosa). Powdery Mildew of 
THE Hawthorn, Plum, and Cherry {PodosphcBra oxy- 
cantlm)^ Downy Mildew of the Willow [Uncinula 
salicis), Downy Mildew of the Lilac {MicrospAmra 
Alni D, (7.), etc. 

Remedy, — Coming on later in the season than the brown 
rasts, two or three applications of either the Bordeaux 
mixture, dilute copper snlphate, or the ammoniacal car- 
bonate of copper will be effectual, but no application 
need be made generally until the middle or last of July. 

Flowers of sulphur if dasted over trees and shrubs will 
often reduce the mildews, but not often wholly destroy 
them. 

As with new insects, f angi new to any individual that 
may appear to be doing serious harm may be sent to the 
experiment stations for identification or for suggestions as 
to the best remedies* 



CHAPTER XVI. 

THE HOME FRUIT-aARDEN. 

Ik Chapter II some of the advantages of the frait- and 
vegetable-garden to the owner of a home were briefly men- 
tioned, and as the aim of this book is to give practical in- 
formation along all lines of outdoor home ornamentation 
and comfort, a chapter on fruits will not be out of place, 
for the fruit-garden may be made to serve also as an im- 
portant feature of the home ornamentation. What can be 
more beautiful than fruit trees when in bloom, or again 
when laden with highly colored fruit ? — and they may be 
trained to as perfect and beautiful forms as many of the 
trees used only for ornament. 

The shade afforded by a broad-spreading apple-tree is 
quite as dense and satisfactory as that from many other 
species. In the frontispiece is shown a large spreading 
apple-tree on the right of the picture which has afforded 
delightful shade during the summers for a quarter of a cen- 
tury, and, fruiting every alternate year, has yielded several 
times 10 bbls. of choice fruit in a single season. The fruit 
that is obtained from the home garden is so much superior 
to that obtainable in the markets that it is worth a great 
effort and considerable annoyance to have on one's table an 

abundance of such choice, fresh, ripe fruit. 

880 
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Siie of the 

The amoant of land to be devoted to the fmit-garden 
must depend Tery mnch upon size of the lot, the number 
and locality of the buildings, and the amount of other 
ornamentation attempted. For the supply of a large 
family with a liberal amount of all the fruits in their season 
will be required a garden of considerable area, though it is 
surprising what a quantity can be grown on a small area 
when skilfully managed. An estimate of what will be the 
average yield of the different kinds of fruits under the best 
conditions is as follows: 

Apples, per tree, 80-40 ft. apart, at 15 yrs. from planting, 8 bbls. 

Pears, " •• 20 *' ** ** 12 " " " 8bu. 

Plums. •• " 16 " •• •• 10 " •• " J to 1 bu. 

'^ ba. in N. 

Peaches," " 15 " " "6-15" " " E.;l-2bu. 

so. ofN.Y. 

Cherries,' • " 20 " " " 8 " " " 1 bu. 

Quinces/* " 12 " " " 8 " " " 1 bu. 

Grapes, per vine, 8 bj 10 ft. apart, at 8 yrs. from plant- 
ing 5 lbs. 

Raspberries and blackberries in rows 7 ft. apart, 
at 8 years from planting 1 bu. per sq. rod. 

Currants and gooseberries, 8 by 6 ft. apart, at 4 
years from planting 1) bu. ]>er sq. rod« 

Strawberries in rows 4 ft. apart, at 1 year from 
planting 1-8 bu. per sq. rod. 



In locating the fmit-garden that part of the lot with 
a suitable soil should, if possible, be selected, and be 
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located in a rather secluded part, as more or less of the 
material used and some of the crops grown are not of a 
distinctly ornamental character in all stages of growth; 
besides, some seclusion is desirable when carrying on the 
work of planting, cultivating, fertilizing, or even harvest- 
ing the products. Fig. 167 illustrates the fruit-garden 
located in the southwest corner of the lot. 

In this garden the large and small fruits may be grown 
more or less grouped together, as shown in the above figure, 
though for the best results each kind should be planted 
entirely distinct from the others. The arrangement in rows 
as shown in the figure is made that the work of cultivating 
may be largely done by the horse-plow and cultivator. 

The Soil. 

Much of the success of the work in the fruit-garden will 
depend upon the character of the soil. That which is best 
for the greater variety of fruits is a deep sandy loam not 
easily affected by drouth. Should the soil in the different 
parts of the garden vary, the apples, pears, quinces, and 
red raspberries, currants, and gooseberries should be planted 
on that which is the heaviest; while the peach, cherry, 
grape, plum, and blackberry will succeed in lighter soil. 
Any kind of soil, however, may be improved somewhat in 
character at a little expense. Thas a light soil may be 
made more retentive of moisture by plowing under stable 
manure, leaf -mould, peat, etc., while the moisture in such 
a soil may be couserved by deep plowing in the spring and 
frequent stirring of the surface-soil during the summer. 

Very heavy sofls may be improved by underdraining, by 
deep plowing, by the application of ^and, or by plowing the 
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land into beds with rounded snrfaces bo that the sarface- 
water will ran ofiF quickly. 

The slope of the land also affects some crops yery 
materially: thus a southern, soatheast, orsoathwest slope is 
mo«t favorable to the growth and maturity of the grape and 
to the early ripening of the other fraits, while the peach, 
quince, and raspberry succeed better when planted on a 
northern exposure. 

A close sheltered place is not desirable if peaches, 
cherries, plums, and grapes are to be grown, as fungous dis- 
eases are more liable to attack them under such conditions 
than if planted upon high land. The latter is less subject 
to late frosts in the spring or early frosts in the fall, while 
in low land the fruit-buds are often destroyed by these 
frosts. 

It will often be found that the garden selected is not 
suited to the growth of some of the fruits, while it is 
especially adapted to the others, in which case it will be 
found better economy to devote the space to those that do 
succeed, and purchase such as cannot be grown economi- 
cally. 

Tools. 

The tools required for the cultivation of a small garden 
are not very numerous, and the best will be found none too 
good and the cheapest in the end if well cared for. They 
should be light and strong, and after using should always 
be cleaned and pat carefully away where they will be ready 
for use at any time. If the garden is of considerable size 
aad all the work is to be done by those on the place, the 
following list of tools will be needed: ' 

1 good side-hill plow and 1 small plow* 
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1 Planet Jr. caltivator with its varions attacliments will 
answer all purposes for harrow, cnltivator, and marker. 

1 one-horse cart or wagon will be needed unless the heavy 
work is to be hired done. 

1 seed-drill with cnltivator attachment will be found a 
very useful tool. 

Spades, spading-forks, manure-forks, square-pointed 
shovels, iron rakes, wooden rakes, hand-roller, garden line 
and hoes, in number according to the amount of work to 
be done. A good wheelbarrow or hand-cart will also be 
found useful. 

A spraying-pump of some sort must be provided for the 
application of insecticides and fungicides. The common 
hand garden-pump will be sufficient if only a few trees are 
to be treated, but the barrel-pump will be found much 
more serviceable and economical. 

Arrangement of the Oarden. 

It is generally best to have all the fruits or vegetables in 
the home garden grouped as compactly as possible in the 
rear part of the grounds, and as far from the house as 
possible, though this part of the grounds should be made 
to blend with the more ornamental features. Specimen 
trees of the large fruits may be grouped by themselves or 
among the other ornamental trees, as shown in Fig. 167. 
Grape-vines may also serve to ornament the buildings, 
verandas, or trellises that may screen the garden from too 
full exposure. 

This plan shows the ornamental features of about an 
acre lot with the fruits grouped more or less in the rear of 
the house. In the garden proper are arranged 5 apple-trees, 
40 ft. apart, with 2 pears, 2 plum, and 3 peaches, 20 ft. from 
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each of the other trees, planted so that all may have clean 
caltiTation; while on the west and north border as well 
as in two groups between the house and barn others are 
located, which must be grown in turf. These more or less 
blend with the ornamental trees and shrubs. On the north- 
east border of this garden are planted grape-vines to serve 
as a cover to the trellis that screens the garden from the 
house. Raspberries, blackberries, currants, and gooseberries 
are planted in rows in the line of and between the trees. 
The strawberry-bed is located on the south side of the 
orchard. An asparagus-bed is also chosen on the west side. 

Turf Culture. 

One great advantage of close grouping, as has been 
stated, is that the soil about the trees and plants may be 
cheaply and thoroughly cultivated, thus preserving the 
moisture and making it unnecessary to- apply as much 
plant-food as if they were grown in turf. If, however, the 
lawn is kept mown once or twice each week and a more 
liberal supply of plant-food is applied, the growth of the 
trees will be found to be satisfactory. 

Should it be found necessary to plant on turf land where 
a hay crop is to be taken off, much less growth must be 
expected and a mach more liberal application of plant-food 
be required than where the land is cultivated, and in times 
of drouth a mulch of hay, straw, or other material, two or 
three inches in thickness, should be used under the trees 
as far out as the branches spread to prevent serious injury. 

Where to Obtain Trees and Plants. 

As a rule, where only a small quantity of trees or plants 
is desired, it is best to buy of the nearest reliable nursery- 
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man who has the varieties wanted growing on his grounds. 
Those selected should be young and vigorous, and it will 
generally be better for the purchaser to go to the nursery 
during the growing season and make his selection, having 
them marked for delivery when they are wanted, or if in- 
experienced in such matters the selection may be left with 
reliable nurserymen, specifying that the stock shall be of 
good size, young^ and vigorous. Travelling agents, unless 
known to the purchaser, should not be patronized. 

If the local nurseryman has not the stock wanted, a 
specific order stating the variety, age, and size of trees or 
plants wanted sent in early to any of the many reliable 
nurserymen will be certain to receive prompt attention. 
If the quantity ordered is not large, such orders should be 
sent by express, as small packages sent by freight are often 
delayi in transportation 

Preparation of the Land. 

If the land is new, i.e., if it has been in turf for some 
time or if under neglect, and the preparation can be begun 
in the fall, deep plowing should be done by following the 
common plow with the trench- or subsoil-plow, whereby the 
soil may be loosened from 15 to 20 inches deep. This will 
make a light soil more retentive of moisture and a heavy 
soil more porous and furnish a deep and well-pulverized 
bed for the roots to penetrate. 

Digging the Holes for Planting. 

In digging the holes for the reception of the trees, where 
the land has been deeply worked as above, only a space 
large enough to hold the roots fully spread out need be 
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excayated, throwing oat the snhfloil, howeyer, and replac- 
iDg it with good snrface-soil. Oa the ]awn or in grass land 
holes considerably larger than the spread of the roots should 
be made and the snbsoil be dug np deeply or partly thrown 
oat if poor, and be replaced with good soil. The turf 
remoTed ia digging, if any, may be placed in the bottom 
of the holes with good results. 

Preparation of the Trees for Planting. 

No matter how carefully trees may be dug from the 
nursery, a large per cent of the fibrous roots will be 
destroyed and many of the larger roots be broken, and if 
the tree is planted without the removal of some of its 
branches when it starts into growth in the spring the 
number of buds is so great that the supply of moisture from 
the roots will be insufficient to sustain a vigorous growth, 
and all may finally fail; while if the larger part of the 
branches had been removed the few buds that remain 
would start vigorously and sufficient moisture be supplied 
to sustain continuous and rapid growth until new roots and 
vigorous leaf -surface is formed, without which good growth 
cannot take place. 

In pruning young fruit-trees for transplanting all 
branches not needed for the formation of a aynmietrical 
head should be removed, and those remaining be shortened 
in more or less, according to the amount of injury to the 
roots. Young trees with few lateral branches are often 
trimmed up to a '* whip-stock." This is especially the 
practice with peach-trees. 
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Planting Fruit-trees, Tines, and Plants. 

The best time and the methods of planting have already 
been discussed on pages 53 to 61, which see. All trees 
should have been ordered in the fall or very early in the 
spring, and everything possible be in readiness for planting 
when the trees arrive. Trees or plants never should be 
planted when the soil is so full of moisture as to be sticky or 
compact into solid masses when pressed, but be in condition 
to crumble finely when turned over with the spade or plow. 
The subsoil thrown out in digging the holes should never 
be put close about the roots, but after planting be spread 
about on the surface and only good soil be used about the 
roots. 

Forming tlie Head and Pruning. 

When trees are set closely and where small fruits are 
planted between them, the head or main branches must be 
carried higher than if only trees were planted in order to 
facilitate comfortable working among them. The main 
branches in this case must be started about 5 feet from the 
ground. On the lawn and where nothing is grown under 
the trees the branches may start at 2 or 3 feet from the 
ground unless it is desired to have them higher for shade or 
for obtaining views under the branches. If used as a screen, 
it is desirable to have them branch from the ground up, and 
low-headed trees are much more easily cared for, the fruit 
more easily gathered, and they will generally live longer. 

The amount of after-pruning required, if properly formed 
at planting, is very small if the trees have full exposure on 
all sides; and if the trees are examined several times during 
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the growing seaBon perfect form may be produced with 
only the finger and thamb and a small pocket-knife, and 
this without the loss of any growth of wood, which would 
be the result if pruning is only done at the end of the 
growing season. 

Up to the time of fruiting all the pruning fruit-trees 
properly cared for will need is that mentioned above; but 
after they begin to bear the branches will often droop so 
much as to require removal, or they may cross one another 
so as to be injured, but in no case should large branches be 
removed when it can possibly be avoided, as every cut made 
on the trunk or main branches of a tree will more or less 
shorten its life. Broken branches should be cut back to 
the solid wood and all dead branches be removed, but every 
wound made in this work should be covered at once with 
linseed-oil paint, or some other preservative. Where large 
branches must be removed, the saw should be used and 
never the axe, as the latter cracks the wood more or less 
and decay will follow much more quickly than if the saw is 
used. In removing large branches always cut on the under 
side of the branch first, that when it falls the bark may not 
be torn* from the trunk. Suckers that come out along the 
main branches should be removed while they are soft and 
can be easily rubbed off, that the growth that would go into 
them if allowed to remain may go into the permanent 
growth of the tree. 

The tops of trees that tend to grow too tall and spind- 
ling should be pinched off before they have made much 
growth, thus forcing the growth into the lower branches, 
where it is much more desired. Cuts made at the ends of 
the branches do little or no harm to the vitality of the 
tree. 
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Special Treatment for Growing Fruits. 

THE APPLE. 

This is one of the most healthf al and easily grown of all 
of the f raits of the temperate zone. It succeeds best in a 
deep moist loam and begins to bear crops of some yalue at 
from 8 to 10 years from planting. For the best result it 
should be planted at from 30 to 40 feet apart, according to 
the variety and nature of the soil; such varieties as the 
Baldwin, King, Koxbury Busset, Gravenstein, etc., on rich 
land will need the larger space, while on a light soil the 
smaller distance may be sufficient. The Fameuse, Porter, 
Astrachan, etc., may be planted even on a rich soil at 30 feet 
apart. 

The varieties that will give the best results vary some- 
what in different sections of the country, and those who are 
thinking of planting should consult successful growers in 
their own vicinity. This will apply to all kinds of fruits. 
The author suggests the Astrachan, Gravenstein, Baldwin, 
Bhode Island Greening, Sutton Beauty, and Boxbury 

Busset aa generally succeeding. 

* 

Fertilizers. 

One of the most important conditions in securing good 
fruit is sufficient plant-food to give the tree a moderately 
vigorous growth and healthy foliage. To give these results 
on the average soil will require, according to the size of 
the tree, 5 to 10 lbs. fine-ground rock phosphate, sown in 
the fall or winter, 2 to 5 lbs. nitrate of soda, sown just as 
growth is beginning in the spring, and 3 to 5 lbs. of sul- 
phate of potash, sown at any time during the winter or 
early spring. These materials may be mixed and sown 
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together or put on separately. 10 to 20 lis. of fine-gronnd 
bone, according to size of tree and the soil, may be applied 
in place of the rock phosphate and nitrate of soda. 25 lbs. 
of hard-wood ashes with from 2 to 5 lbs. of nitrate of soda 
per tree will also make a good dressing. 

A dressing of sfcable manure under the trees, at the rate 
of from 5 to 10 cords per acre, according to the soil, will 
also give a good growth. In all cases the fertilizing- 
materials should be spread as far as the branches extend. 

If other crops are to be grown on the same land with 
the apple trees, as in this garden-plan, sufficient plant-food 
must be added to the above formulae to provide for the 
growth of all. Either of the above formulas will be suited 
for the other fruits, used at the rate of about f to 1 ton per 
acre, but varying them somewhat according to natural con- 
dition of the soil. If sufficient growth does not result, 
more fertilizer should be used, and if the growth is too 
great it should be reduced. 

Thinning the Fruit. 

The apple, like most of our friiit-trees, has the habit of 
producing fruit only on alternate years, which is the result 
of exhaustion of the tree by its large crop of fruit, and it 
takes one year at least for it to regain sufficient vigor to 
produce another crop. To overcome this condition, the 
trees should be allowed to bear only a moderate crop and 
the land be kept in a condition to produce a moderately 
vigorous growth of the tree. It is the practice of many of 
the most successful fruit-growers to thin their apple as well 
as other fruit-crops so that the trees will not be weakened 
by overbearing. This thinning is done when the fruit is 
about one third grown, removing all the wormy and im- 
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perfect fruit, and, in some cases, one half or two thirds of 
all on the tree. The result of this is that there will be little 
poor fruit to pick and sort; what remains will be larger and 
of better quality, while the quantity will probably be as 
great as if all had been allowed to remain on the tree, and 
the tree will not be exhausted, for it is the production of 
the numerous seeds that weakens the tree more than the 
production of the pulp or soft part of the fruit. 

Insects and Fungous Pests. 

The limits of this chapter will not warrant a description 
of the many insects and fungous pests that are injurious to 
the apple or the other fruits, and the reader is referred to 
such books as Saunder's *' Insects Injurious to Fruits " and 
"The Spraying of Crops" by Lodeman, etc., and to the 
directions for the use of insecticides and fungicides on 
pages 262-269. On these subjects the bulletins of the ex- 
periment-stations give the best and up-to-date information 
that can be obtained from any source. 

THE PEAR. 

Although the pear is not so largely grown or highly 
prized as the apple, it is distinctly a home fruit and is easily 
grown. The trees should be planted about 20 feet apart 
and succeed best in a rather heavy soil, but will do fairly 
well on any but a very thin soil. The tree grows in a 
regular pyramidal form and begins bearing earlier than the 
apple. The treatment it requires as to preparation of tree 
for planting, the planting, and care are the same as for the 
apple and need not be repeated here. 

To obtain fruit of the largest size and the best quality, 
the trees should make a vigorous growth and the fruit must 
be thinned as directed for the apple. The fruit ripens 
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better, is of better color and quality, if picked before quite 
ripe. The time for this work is indicated by the wormy 
specimens becoming mellow. For home use it is best to 
gather the fruit as it matures, each time picking the largest 
specimens while they are still hard. The varieties sug- 
gested as likely to be most satisfactory are Clapp, Bartlett, 
Sheldon, Bosc, Seckel, and Hovey. 

THE PEACH. 

The peach can only be profitably grown on high, rather 
light, well-drained land. It sometimes succeeds when 
planted on low land if located near the house, where the 
cellar wall gives perfect drainage and the building affords 
some shelter from severe cold, but generally unless on 
elevated land the buds are destroyed by severe cold in most 
northern sections during the winter. While it may not be 
advisable to plant the peach for profit on low land, the buds 
sometimes escape and a single good crop from a peach-tree 
in the home garden will well repay the labor and care of 
growing and the long years of waiting. Peach-trees can- 
not be expected to live very long in any section of the 
country; the average life of the trees throughout the 
country is probably not more than 10 to 12 years. If the 
land on which the trees are planted is very rich, it will be 
well to plant some other crop among the trees to check a 
too-rapid growth, especially while the trees are young, 
though when a crop of fruit has been set there is little or 
no danger of making the soil too rich. A moderately 
vigorous growth from the beginning to the end of the 
season gives the best and most hardy wood and the finest 
flavored fruit, and the latter should always be ripened on 
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the tree, if possible, as it is much better flavored than if 
picked before ripe. 

The best distance for planting is 15 feet apart, and the 
varieties that probably will give the best satisfaction are 
Mountain Kose, Crawford Early, Crawford Late, Elberta, 
and Oldmixon, 

THE PLUM. 

Although plum-trees are found in most home gardens, 
there is but little profit or satisfaction in their growth 
unless one is skilful in caring for them. To succeed in 
their growth, the trees should have an abundance of room 
— 15 by 15 feet or 15 by 20 feet — and be planted where 
there shall be a good circulation of air about them. The 
trees must be sprayed in the spring before the buds start, 
again as soon as the blossoms have fallen, and also when the 
fruit is about one half grown with the Bordeaux mixture 
(see page 267). Then as the fruit approaches maturity the 
simple copper-sulphate solution, 4 oz. to 50 gals, of water, 
must be used immediately after each rain until the fruit 
has been gathered. The black knot should be cut off as 
soon as it appears, and if large wounds are made they 
should be painted with kerosene or linseed-oil paint. If 
the plum-curculio is abundant, the insects should be caught 
by spreading sheets or a large frame under the trees and 
giving the branches a sudden jar with a padded mallet. 
Those caught may be quickly destroyed by brushing them 
together on the sheets and dropping them into a pail of 
water with a little kerosene on top. 

Thorough cultivation or an abundance of plant-food 
must be given, especially when the trees are heavily loaded 
with fruit. Thinning must be practised to improve the 
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size and quality of the fruit and save the trees from being 
injured by overbearing. The fruit should be allowed to 
become very nearly ripe upon the trees before picking for 
the best quality, though for canning purposes they are 
sometimes picked as soon as fully grown and well colored. 

The varieties that may be recommended are the Bradshaw, 
Lombard, Imperial Gage, Green Gage, German Prune 
(Fellemberg), and Damson of the European plums, and the 
Abundance, Burbank, and Satsuma of the Japanese plums. 
The last-named variety is valuable only for canning. 

THE QUINCE. 

Two or three quince-trees in the home garden will be 
often a source of much satisfaction. If there is a low place 
about the grounds, yet where there is no standing water 
with especially rich soil, the quince will succeed under such 
conditions. 12 by 15 feet is a good distance for planting, 
and it generally succeeds best where the land is frequently 
cultivated. 

The quince is usually free from serious diseases, but in 
very wet and hot seasons the cedar-apple rust, leaf -blight, 
and fire-blight sometimes does considerable injury. Spray- 
ing thoroughly with the Bordeaux mixture before the leaves 
unfold and again after the fruit has set will be greatly 
beneficial. The flat-headed apple-borer sometimes is seri- 
ously injurious, and the trees must be examined once or 
twice each year and the borers dug out. 

The varieties suggested are the Orange, Beas, and 
Champion. 

THE CHERRY. 

Very few persons succeed in growing the cherry on a 
small scale from the fact that the birds get the largest share 
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of the fruir, or that the fruit as it approaches matarity is 
often destroyed by rot if the weather is warm and moist. 
Very low trees, like those of the soar cherries, can be easily 
covered by a netting, and the birds prevented from taking 
all the fruit, aud the use of the Bordeaux mixture while the 
cherries are small and the copper solution, us for the plum, 
while the fruit is ripening will largely prevent the rot. 

The black aphis is the most destructive insect, causing 
the leaves to curl np and seriously checking the growth of 
the young shoots. The remedy for this pest is kerosene 
emulsion or strong whale-oil soap solution sprayed with 
sufficient force to reach the insects under the curled leaves. 

The trees will live much longer if planted in turf land 
than if in cultivated garden soil, and as they make very 
regular and shapely trees are well suited for growth upon 
the lawn or by the roadside. The amount of fertilizers 
needed is what is just sufficient to make a fairly vigorous 
growth, too rapid growth often resulting in the cracking 
of the trunk and an early decay of the tree. 

Among the best varieties may be mentioned Napoleon, 
Gov. Wood, Black Tartarian, and Windsor of the sweet 
cherries, and Early Eichmond and Large Montmorency of 
the sour kinds. The fruit should be gathered in dry 
weather and be picked with the stems attached, so that it 
shall not be crushed or bruised; otherwise it will decay 
quickly after gathering. 

THE GRAPE. 

This is especially a home fruit, from the fact that it 
can be grown on a lot of the smallest size, it can be trained 
over the veranda or porch, upon a trellis along the side of 
the house or stablje, on any southern exposure, and produce 
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a large qaantity of the moet delicions and bealthf al fruit. 
It sacceeds best in a very warm location and in rather poor 
soil, bat if planted where it is close and moist, with but 
little air and sunlight, it is sure to be attacked by mildews, 
rots, and anthracnose. The conditions of snccess in grow- 
ing the grape are a moderately yigorous growth of vine well 
spread out to the full sunlight and air; forcing the growth 
into a few canes — those bearing the fruit the present season 
and those that are to bear the fruit the next season — ^all 
other parts of the vine being prevented from growing by 
pinching as soon as they have made one new leaf after the 
last pinching; and thinning the fruit so that the yines shall 
not be exhausted by overbearing. The fruit is borne on the 
wood of the present season's growth, and the more vigorous 
this growth the larger will be the size of the bunches and 
thA quantity of fruit. 

The best support for the vines to run on is made of No. 
14 or 16 galvanized iron wire, as the tendrils of the vines 
will cling to this, it is less expensive, and the vines require 
less tying to keep them in place than if trained to a wooden 
trellis. If trained against the building, the vine should be 
kept six to ten inches from the wall, that the air may 
better circulate among the leaves and fruit thus preventing 
disease and the decay of the woodwork. 

In very wet seasons mildew will attack the leaves, and 
rot and anthracnose the berries, and spraying becomes a 
necessity to insure a crop under these unfavorable condi- 
tions. The Bordeaux mixture should be used up to the 
time the fruit is one half grown, af cer which the copper 
solution must be used, making two applications of the 
former and three or four of the latter, according to the 
weather. 
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Among the best varieties for sections north of New York 
City may be mentioned Campbell's Early, Worden, Win- 
chell {Oreen Mountain) ^ and the Delaware. South of this 
latitude many other choice kinds may be grown. 

THE BLACKBERRY. 

Of all garden-frnits none is so easily grown and yet so 
often a failure as the blackberry. The conditions of sac- 
cess are a good new soil, if not a deep sandy loam, then a 
deep well-underd rained clay loam. Plant in the fall or 
very early in the spring in rows from 6 to 8 feet apart or 
in hills 4 by 6 feet, allowing a space of from 10 inches to 
1 square foot for each cane, and all suckers not desired 
for the next season's fruiting must be treated as weeds. It 
is best to allow the suckers not wanted to grow 6 inches to 
1 foot, and then pull them up rather than to hoe or cut 
them off. The critical time of growth is when the fruit 
is ripening, a large amount of moisture being needed to 
produce the best fruit, and to secure this the surface-soil 
should be stirred once or twice each week or a mulch of 
hay, straw, or other material 2 or 3 inches thick be spread 
over the surface. At the end of the fruiting season the old 
canes should be cut out and the small weak new canes be 
cut or pulled, so that the whole growth may be forced into 
the canes for the next season's growth. It is the practice 
of most growers to pinch the ends of the new canes when 
they are 3 to 4 feet high, which causes them to grow more 
stocky and require less support. In the more northern sec- 
tions the canes are bent over and covered lightly with soil 
to prevent winter-killing. This is a simple matter, and the 
canes need not be broken if the soil is loosened a little on 
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the flonth side and they are bent over with a strong pnlling 
motion. They shoald be bent oyer toward the soath, that 
the Ban daring the winter may not strike them with direct 
rays, and should be uncovered and placed upright as soon 
as the frost is out of the ground in the spring, as they start 
earlier when' lying on the ground than if standing upright 
and are thus less liable to be injured by late frosts. 

To keep the canes upright when loaded with fruit, they 
may be tied to stakes or be supported by tying the canes in 
from opposite sides, one cane thus supporting the other. 
No. 14 or 16 wires stretched on each side of the rows from 
12 to 15 inches apart serve as good supports. When grown 
on a strong soil, the canes if made to branch by pinching 
will be large enough to stand up without support. 

The varieties that succeed at the north are the Agawam, 
Snyder, and Taylors, while further south the Early Har- 
vest, Wilson, and Erie may prove more satisfactory. 

Under good cultivation the blackberry is very little 
troubled by insect or fungous pests, but it will generally he 
best to spray the bushes before they start into growth and 
again just before the blossoms open with the Bordeaux 
mixture for the leaf -blight, rust, and anthracnose, which are 
sometimes destructive in very moist and warm weather, 
especially if the growth is rather weak. 

THE KASPBEKRT. 

The raspberry is successfully grown under about the same 
conditions as the blackberry, but perhaps needs a somewhat 
richer soil, and as the canes make a shorter growth may be 
planted a little closer, i.e., in rows 5 to 6 feet apart or in 
hills 3 by 6 feet. The fruit of the red raspberry should be 
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g&thered every day, for if allowed to remain long on the 
ba&hes after ripening it decays qniekly in moist weather. 
Tho praning, training, and care are practically the same as 
for the blackberry, and clean caltivation or molching 
rather more of a necessity. 

The varieties that will probably give the best resalts are 
the Gathbert, London, King and Miller. 

THE CURRANT AND GOOSEBERRY. 

There is scarcely a home garden to be foand in which an 
attempt is not made to grow the currant, bnt in most cases 
the bashes are planted in some out-of-the-way place where 
they saffer from neglect, and the fruit, while of some value 
for making jelly, is not desirable for table use because of 
its small size and seedy character. There is no fruit that 
can be improved so much in size and quality by good cul- 
tivation as the currant. 

Vigorous young plants one or two years old should be 
planted in rich, rather moist soil in hills 4 by 6 feet apart. 
Thorough and clean cultivation must be given and an 
annaal dressing of two or three shovelfuls of good stable 
manure be put about the bushes in the fall or an equal value 
of some good fruit-fertilizer be applied in the spring. 

The pruning needed consists in cutting out the old wood, 
i.e., that more than three or four years old, in such a way 
as to give the bushes an upright form and produce young 
and vigorous wood, upon which only large and fine fruit 
can be grown. During the time of ripening much fruit 
will* be saved from being spattered with soil if a mulch of 
2 or 3 inches is pat around under the bushes. 

For home use the best varieties are the Versaillaise, 
Pomona, and White Imperial. 
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The carraQt-worm is the only insect serionsly injnrions 
to this fruit and unless it is destroyed will almost certainly 
ruin the crop. It comes on with the early unfolding of the 
leayes, works rapidly, and requires only a few days to com- 
pletely denude the bushes of foliage. Close watch must be 
kept, and at the first appearance of this pest powdered 
hellebore must be applied while the leaves are wet or be 
put on in water, a large tablespoonful to a pail of water, 
with the watering-can or spraying-pump. A second brood 
of these insects appears in about two weeks from the first, 
when a second application of hellebore is necessary. 

Spraying with the Bordeaux mixture before the leayes 
open, just before the blossoms open, and again after the 
fruit has been picked will prevent the leaf-blight that often 
seriously weakens the bushes. 

The gooseberry requires the same treatment as the currant, 
but must be planted in a rather more airy place to prevent 
the mildew that often ruins the fruit. Spraying with the 
Bordeaux mixture will sometimes prevent this disease. If 
the currants and gooseberries are planted together, the first 
brood of the currant-worms will be found largely on the 
latter, while the second will be on the former only. 

THE STRAWBERRY. 

This is pre-eminently a home fruit, because it is so easily 
grown, comes into bearing at one year or less from the time 
of planting, and produces a large quantity of fruit that is 
much superior to that which may be found in the markets. 
All that is required for success is a deep, rich, new soil, 
thorough cultivation, and a good supply of moisture at the 
time of ripening. A yield of one bushel of fruit to the 
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square rod is of very common occurrence, while three or 
four bushels are sometimes produced under the most favor- 
able conditions. The land should be made rich by plowing 
or spading under manure at the rate of from 10 to 15 cords 
per acre, and be made fine and mellow before planting. 
To tliis amount of manure should be added, at the rate of 
from i to ^ ton per acre, any good fruit-fertilizer, and after 
being thoroughly worked in to the surface soil the plants be 
set as early in the spring as the land will work up fine and 
mellow. 

The plants — only young plants with white roots should 
be used — may be set in rows from 3 to 5 feet apart and 
from 1 to 3 feet in the rows, according to the system of 
growing practised. The best berries perhaps, and a large 
quantity of them, will be produced if the plants are set 2 
feet by 3 and three rows of runners be rooted, as shown in 
Fig. 168, where x illustrates the old plants and a the 

(lataaaaaataacLaokaaaoL 
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Fig. 168. 

new plants. After the bed or row has thus been estab- 
lished all other runners must be pulled or cut off as soon as 
started, and the land be kept clean cultivated up to the 
time the ground freezes in the fall. 

During the winter the bed should be covered with a light 
mulch of hay, straw, or other material /rcc /row weed-seeds 
to prevent the alternation of freezing and thawing when 
the ground is not covered with snow. In the spring after 
growth begins this covering should be drawn from the 
crowns of the plants into the space between the rows, where 
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it will serve as a mulch and protect the fmit from becom-* 
ing covered with dirt during heavy rains. 

All weeds that appear iu the spring must be pulled out 
by hand, as stirring the soil with the hoe at this time is not 
advisable. 

The varieties are so numerous and vary so much under 
different kinds of soil and location that no list of varieties 
of much value can be given that will be successful in all 
locations, and the reader should consult some successful 
grower in his vicinity and plant the varieties found most 
valuable. The varieties suggested that may be generally 
satisfactory are the Clyde, Brandywine, Glen Mary, and 
the Marshall under high culture. 

The insects or fungous growths that are seriously in^ 
jurious to the strawberry may be largely overcome bj 
thorough and clean cultivation. 
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Abele 157 

Actinidia, Kokwa ... 218 

Advantages of home garden 289 

mixed hedges 84 

Altemanthera 242 

Alyssum 241 

Amaranthns. 112 

Ammoniacal carb. of copper 268 

Amount of land required 14 

Anemone Japonica 226 

Andromeda 213 

Aphides 279 

A plan of ornamentation 2 

Apple-borers 275, 276 

Apple, Chinese double-flowering 155 

, best varieties 299 

, fertilizers for 299 

, insects and fungi injurious to 801 

, Parkman's double-flowering 155 

, thinning the fruit 300 

Apple-trees for shade 289 

Aralia, Hercules*-club 187 

, Japanese 188 

Architecture of the house. 18 

Aquatic plants 249 

border-plants 256 

Arrangement of rooms 24 

trees and shrubs 61 

815 
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PAOB 

Arrangement of trees for shelter. 62 

screens 62 

fruit-garden 291 

Arbor- yit», American , 183 

.globe 183 

.golden 184 

, pyramidal 183 

, Siberian 183 

Arrow-head plant 258 

Artificial system of decoration 4 

Ash, American 139 

, aucuba-leaved 153 

, European 153 

. cut-leaved '. 172 

Asters, native 227 

Astilbe, Japanese 228 

Avenue-trees 135 

, list of 136 

Average yield of fruits 290 

Avoid too close planting of trees 65 

hedges . 81 

Azalea, pink swamp 186 

, flame colored 186 

.Ghent... 187 

, Japanese 187 

, Vaseyli 187 

B 

Balsams 242 

Banana, Abyssinian or red-stemmed 246 

Bank walls, removal 102, 103 

Barberry, common 188, 221 

, purple-leaved 188, 221 

, dwarf Thunberg's 189 

Beech, American 151 

, European 152 

, fern-leaved 175 

, copper-leaved 174 

, Rivers' purple 175 

, weeping 168 

Bedding-plants 242 
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Bedding-roses • 207 

Bircb, canoe 146 

, cherry or sweet 147 

, European white. . . . , 147 

cut-leaved weeping 165 

, gray 147 

, purple-leaved 173 

f Toung*s weeping 167 

Black walnut 141 

Bladder-fern 250 

Blight, catalpa-leaf 287 

, cherry leaf 287 

, maple-leaf 287 

, plum-leaf 287 

. rose-leaf. 287 

, remedy for 287 

Bloodroot 284 

Blue-gum tree 247 

Blue spruce, Colorado , 170 

Bordering walks with turf 88 

Bordeaux mixture 267 

Borers, apple 275. 276 

, maple. 272 

, peach 276 

Box-elder 156 

Boxwood 211 

Broken-stone road • 112 

Buildings, location of 6, 15 

, relocating and improving old 104 

Buckthorn 221 

Bulletins relating to insecticides and fungicides 262, 288 

Bulrush 258 

Burweed 258 

Bur-marigold • 258 



Cacti 248 

Caladium 246 

Calendula 242 

Calliopsis 242 

Calyoanthas 108 
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Canary-bird flower. 242 

Candytuft 242 

Canker-worm 274, 275 

Canna 243, 244 

Camperdown elm 171 

Carnation 280 

Careful study of art of landscape gardening 3 

Care of roads 115, 11 i 

cemeteries 130, 134 

Castor-bean 244 

Cat-o*-nine-tail 258 

Catalpa-blight 287 

Gataipa 148 

Cedar, red 179 

, prostrate red 179 

Cellar, drainage of 21 

Cemeteries, care of . . . * 180, 134 

Centaurea, dusty-miller 242 

Character of land ^ 18 

Characteristics of trees 44 

Cherry, flowering .' 149 

, Japanese weeping 167 

, care and cultivation of 804 

Cherry-blight 287 

Cherry-mildew 288 

Chestnut, American 140, 147 

.horse * 146 

China-wood 158 

Chinese wistaria ; 217 

cork-tree 157 

Cinnamon ferns 258 

Christmas ferns i 258 

Clematis, Japanese sweet-scented , 216 

, purple ..••...•••••.••• 215 

, white • 16 

, Virginiana 214 

Climbers, hardy ,,..... .^ , ,213, 219 

Climbing roses 207 

hardy shrubs 86 

tender plants , 242 

Clipping lawns . • • 40 
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Closet-room, abnndanoeof 25 

Close planting, avoid 65 

Cobea-vine 242 

Colfee-tree, Eentuckj 153 

Coleus 242 

Colorado blue spruce • 179 

Colored foliage, trees with 172 

Colambine, garden 227 

, yellow 227 

,blae 227 

Conditions for a good road Ill 

Construction of roads 112, 115 

farm-roads 109 

walks and drives 94, 96 

Cost of bouse 20 

Covering wounds on injured trees 49 

bank walls 102 

Convenience in location of house 7 

Copper sulphate 266 

solution 268 

Cork-tree, Chinese 157 

Cranberrj-tree 205 

Crocus 242 

Cucumber-tree 156 

Cultivation of fruit-trees 294 

, too much land 107 

Currant, care and cultivation. 809 

Curves of walks and drives 92 

Cut-leaved ash 167 

beech 167 

birch 165 

green Japanese maple • 172 

oak 172 

purple Japanese maple 171 

psBonia 225 

silver maple 164 

sumac 201 

variegated Japanese maple 172 

Cypress, Japanese pea-fruited 182 

thread-like 183 

Cypress-vine 242 
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DaffodU 242 

Dahlia 242 

Daisy, Eogrlisli 228 

Day-blooming water-lilies 253 

Daphne 191 

Decidaons trees, improving 98 

Deeoration, home and landscape-gardening 1 

Decorating farm-homes 106 

school-yards 126-129 

Description of trees 135 

Digging holes for planting trees 295 

trees for planting 55 

Deutzia, doable-flowered 191 

, slender 192 

Direction of walks and drives 91 

Distance for planting trees and shrubs 51 

Dogwood, flowering 150 

red 150 

.red 190 

, weeping , 167 

Drainage of cellar 21 

surface- and sub-soil. 22 

Dutch bulbs 284 

E 

Elder 201 

Elevation of land for home • 8 

house • 17 

Elm, American 186 

, Camperdown. ..• 171 

, English 163 

, Scotch '. 163 

, slippery 137 

Emulsion, kerosene , 264 

Elm-beetle 269 

Elm-scale 271 

English violet 236 

Escholtzia 242 

Eulalia, Japanese 260 
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Evergreen trees 177 

, improving and pruning , 90, 177 

,li8tof 178 

shrubs 209 

, list of 211 

Exochorda 194 

Ex, osu re of house 17 

Extent of walks and drives 105 

F 

Farm-homes, decoration of 106 

Fences and walls, removal of 103 

Fertilizers for lawn 41 

apples 299 

trees and shrubs 61 

home fruit-garden 299 

strawberries 811 

Ferns, hardy 258 

, maidenhair 258 

, cinnamon 258 

, Christmas 258 

, sword 258 

, bladder 259 

, ostrich 259 

, rattlesnake 259 

, rock 259 

, wood-rock •••« ... 259 

Filbert, purple 190 

Fir, Nordmann*s • 179 

Flowering plants, tender • 87 

Feverfew, golden 242 

, hardy 234 

Flag, variegated • 256 

Fraxinella 230 

Fruit-garden, home 289 

, pi an o f 29 1 

, arrangement of 291 

, location of 290 

, fungous pests injurious to. 801 

, size of 290 

, Imeet pests injurious to 801 
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Fruit-trees along roadways 120 

Forms of hedges 83 

Fungi and fungus-destroyers 261, 265 

, nature of, and condition of growth 266 

Fungicides 266. 267, 268 

Fungi injurious to ornamentals • 285 

G 

Geraniums 242 

German ivies 842 

iris 288 

Gladiolus 240 

Globe arbor-vitfB 194 

Golden-bell 195 

, Fortune's 196 

, weeping 196 

Golden-glow 282 

Golden arbor-vitflB 184 

oak 176 

poplar 174 

Grading about buildings 33, 85 

, preliminary 28 

Grade, bow to obtain 29 

Grouping or arrangement of trees 68 

trees for ornamentation 64 

, nature as a g^ide 65 

Grass for lawn 86, 101 

Grass-seed, quantity of • 86, 101 

Grape, importance of 805 

, methods of cultivation, pruning, etc 806 

, varieties of « ••...... 807 

H 

Hardy climbers • • • • . . 86 

herbaceous plants •••••.... 223 

, transplanting • 100 

, list of 228 

ferns 258 

, list of 258 

Harris's Uly 289 
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Hawthorn. , 154 

Hawtborn-mildew 288 

Healtbfulness of borne location 7 

Heating the bouse 24 

Hedges 80 

, forms of : 83 

of flowering sbrubs 221 

, renewing 98 

, plants, list of 219 

Heliotrope 242 

Hellebore 264 

Hemlock-spruce 219 

Hickory, wbite 141 

Holly, American 211 

Hollybock 226 

Hollybock-rust 286 

Home, decoration of farm 106 

, decoration of 5 

, location of 6 

House, location of 15 

, arcbitecture of 15 

, beating of tbe 24 

elevation of 17 

exposure of 17 

Honey-locust 153 

Honeysuckle, Tartarian ^ 197 

, Japanese 217 

Hop-tree 159 

Horse-cbestnut, common 146 

, red-flowered 146 

Hercules' club 87 

Hyacinth, garden 289 

, water 255 

Hydrangea, bardy 196 

, tender 248 

I 

Introduction V-VII 

Implements for pruning 84 

Importance of walks and drives 89 

evergreen trees 177 
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Importance of hardy climbers 86 

shrubs , 185 

Improperly located buildings 104 

walks and drives 105 

ImproTing old homes .' 97 

deciduous trees 45 

Improvement of roads • Ill 

roadsides • 118 

evergreen trees 98 

Increase in value from ornamentation 14 

Indian currant 204 

Injury caused by insects 261, 285 

fungi 285 

Insects, common injurious 269 

Insecticide 262 

, bulletins relating to 285, 301 

Iris, Japanese • 233 

, German • 232 

J 

Japanese anemone... •••«..... 226 

aralia. 188 

azalea 187 

cypress, pea-fruited 182 

, thread-like 188 

eiUalia (plume-grass) 260 

hydrangia 196 

iris 283 

lilies 238 

maples 143, 146, 173 

quince 192, 219 

roses 207, 220 

snowball 206 

sumac 201 

tree-lilac 204 

clematis, sweet-scented 216 

woodbine 214 

Jonquils 239 

Juniper (red cedar) 179 

, prostrate , 179 
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K 

PAOB 

Keeping up aftergrowth of trees, etc 61 

Kentucky coffee-tree 158 

Kerosene emulsion 264 

Kilmarnock willow 170 

Kind of soil for home grounds 9 

Knowledge of materials for ornamentation •• 2 

L 

Laburnum ••.. • 151 

Land, strongly marked features of 10 

, amount needed for home ornamentation 14 

, elevation and slope of 8 

Landscape gardening and home ornamentation 1 

, a careful study of the art needed 3 

Laurel, great '. 212 

, mountain 211 

Lawn, clipping the • 40 

, dressing and renewing 40 

, fertilizers for 41 

, grading about building 84, 35 

, time for seeding 87 

, grass and fertilizer on old 101 

, made of turf 89 

, manuring the land for ••... 33 

y making surface of 33 

, mowers for cutting the 40 

, quantity of grass-seed for 37 

, reseeding the 41 

, sowing grass-seed on 38 

, settling the soil i 35 

, renovating old 100 

, importance of the 32 

Lawn-grasses 36 

Laws relating to ornamental trees 119 

Leaf -blight of catalpa 287 

cherry 287 

maple 287 

plum 287 

sycamore 287 
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Leaf -spot of the rose • 287 

Lilac, common 204 

, downy 205 

, Japanese.. .. 204 

, Josikea 205 

, Persian 204 

Lilac-mildew 288 

Lilies 237 

Lily, Batemann's 239 

garden Easter 289 

, golden - banded 238 

.Harris's... 239 

, lance-leaved 239 

, long-flowered 239 

, Turk's cap 289 

, plaintain 231 

, hardy water 252 

, tender water. 252 

Lily-of-the-valley 230 

Linden, American , 158 

, £urox>ean 158 

, white-leaved 158 

Linden-rust 286 

List of aquatic plants 250 

avenue-trees 136 

colored-leaved trees 172 

out-leaved trees 171 

evergreen trees 177 

shrubs 209 

ornamental grasses 259 

hardy climbers 213 

herbaceous plants 223 

ferns 258 

hedge-plants 219 

deciduous shrubs 189 

round-headed trees 142 

subtropical plants 242 

tender bedding-plants 242 

climbers 242 

weeping trees 164 

Location of home, convenience of o 7 
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Location of home, healtlifalness ..•••• 7 

, near scliools, etc 8 

, on main or side street 8 

buildings 15, 16 

and extent of walks and drives 90 

of fruit-garden 290 

Locust, honey 153 

.yellow 157 

Lotus, species 251 

M 

Magnolia, encumber 156 

, showy 166 

, Soulange's 156 

, swamp 156 

, umbrella 155 

Making surface of lawn 33 

Maidenhair fern. 258 

Manuring the land for lawn 33 

strawberries 311 

Maple, English 143 

, Japanese 144, 145, 146, 171 

cut-leared purple 171 

green 172 

variegated 172 

golden 176 

purple-leaved 173 

, Norway 143 

,red 143 

, Reitenbach's 144. 173 

, Schwerdler's 144, 173 

.silver 138. 144 

.sycamore 144, 173 

, Tartarian 144 

, Wier's cut-leaved 165 

Maple-borer 272, 273 

Maple-scale 283, 284 

Marigold 243 

Macadam or broken-stone road • 112 

Mignonette 242 
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MUdew 287 

of cherry 287 

hawthorn 287 

lilac 287 

plum 287 

rose 287 

willow 287 

, remedies for c 287 

M ist-pl ant 281 

Mock-orange, fragrant 198 

, golden 198 

, large-flowered 199 

Mountain asb, American. 158 

, European 159 

, oak-leaved 159 

laurel 211 

rhododendron 212 

Mulberry 156 

, weeping 169 

N 

Narcissus 289 

Nasturtium , 242 

Nature as a guide in planting 65 

Natural vs. artificial systems 4 

system explained 4 

Nelumbium, East Indian 251 

, white Japanese 252 

, striped ** 252 

, Egyptian 252 

, native 252 

Night-blooming water-lilies 254 

Nordmanns* fir 179 

Norway maple • ••..••.. 148 

spruce 178 

Nozzles for spraying-pumps • 269 

O 

Oak, chestnut 168 

, English..... 161 
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Oak, English, cut-leaved • 172 

, fern-leaved 183 

, golden-leaved • 176 

, parple leaved 163, 176 

, pyramidal 168 

, variegated 163 

,pin 161 

,red 189 

, scarlet 140, 161 

, swamp white 161 

, white 160 

Old trees, improving 45 

Ostrich-fern 358, 259 

Oyster-shell scale 280 

P 

Pseony, Chinese 224 

, cut-leaved 225 

, tree 225 

Pampas-grass 260 

Pansy 285 

Papyrus 235 

Paris green 262 

used dry 268 

with Bordeaux mixture 264 

plaster, flour, etc 268 

water ,. 268 

Parkman's flowering apple 155 

Parks and public squares 124 

Parrot's- feather 257 

Pea, sweet , 241 

Peach borer • 276 

Peach, flowering 155 

, land best suited for growth of 802 

, best varieties 303 

Pear, land best suited for 801 

, best varieties , . • 802 

Pepper-bush, sweet • . • 190 

Persian lilac 204 

insect-powder ..••... 265 
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Petania d42 

Pkloz, gardeo 234 

(mo88>piiik) 225 

Pickerel-weed 258 

Pinodk 161 

PiDe, Austrian « 180 

f long-leaved 181 

, white or Weymouth •••.... 180 

Pink, carnation • 281 

, moss , i 225 

Plan of arranging ornamental trees. • 44 

f ruit-garden 289 

house 19 

strawberry-bed 811 

Plane.tree 158 

Planting fruit-trees for ornament 108 

in home garden 297 

ornamental trees 58, 59 

unprofitable land with ornamental and forest trees. . . . 107 

Plum, best varieties 804 

, cultivation of the • 808 

, flowering .' 155 

leaf-blight 287 

, purple- leaved 174 

Plum-mildew , . 288 

Plumbing 26 

Plume-grass, Japanese common • • . . . 260 

zebrina 260 

gracillema 260 

variegated 260 

Poplar, black 154 

,Bolley's 154 

, golden «... • 174 

, silver •« 154 

, weeping •••.... 167 

Poplar-rust... «< 286 

Poppy, oriental 288 

, plume. » 229 

, water........ ••••••'. .......•• 256 

Por<;upine-plant 256 

Portulacca 242 
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Preparation of land for ornamental trees • 64 

shrubs 7r) 

fruits 295 

Preserve choice native trees and shrubs 11!) 

Privet S2(» 

Prostrate juniper liii 

Pruning hedges b-> 

, time for h^-1 

, implements for 84 

trees for transplanting 66, 57 

old trees 4t) 

shrubs , J ... lO 

roses 2<>6 

Pnmps for the use of insecticides and fungicides 268 

Purple clematis 21 5 

Purple-leaved beech 174 

birch 17:J 

barberry 188 

maples 144, X46 

filbert 191 

oak 175 

PTramidal arbor-vite. • 188 

I^rrethrum 234 

Fyrethrum-powder 884, 265 

Q 

Quince, common • • 804 

, Japanese 191 

, best varieties 804 

B 

Raspberry, cultivation of 808 

, best varieties 309 

Rattlesnake-fern. • 259 

Redbud 149 

Red cedar..... 179 

dogwood..... 190 

oak 189 

spider 27^ 

Bed-twigged willow 158 
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Red-f raited elder dOl 

ReiteDbach's maple 144 

Removal of fences and walls 103 

Renewing old shrubs and hedges 98 

Renovating old cemeteries 133, 134 

Renewal of old evergreens 99 

Reseeding lawns 41 

Retinospora picifera 182 

filifera 183 

Ribbon-grass 260 

Rivers' purple beech 174 

Roads, conditions necessary for good • Ill 

, construction 112 

of farm 109 

, broken-stone or Macadam 112 

, repairing 115-117 

, surface of 113, 114 

and roadside improvements Ill 

.width of 115 

Roadsides, improvement of 118 

, care of trees along 119 

as a dumping-place 118 

, fruit along 108 

f laws relative to trees along. 119 

, ornamental shrubs along 121, 122 

, removal of fences along 123 

Rocks and ledges in ornamental grounds. ... 10 

Rocky Mountain columbine 227 

Roses 206 

.bedding 207 

.climbing 207 

.moss 207 

. Japanese 207. 220 

. yellow 209 

. pruning 206 

. varieties 207 

. winter protection 207 

Rose-mildew 288 

Rose-rust 287 

Rose-chafer 277 

Bose-slug 278 
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Hose-leaf hopper • • • • • •• 279 

Rose-flowered water-liliea • 252 

Rose, insects injuriQus to the. ..,•••••, • •• • • •• • • • . . 278 

Rose of Sharon 196 

Round-headed trees, list of ••••••• • ; 142, 143 

Rudbechia • 232 

Rules for grouping trees. •••••••••••« ,..... ... 65 

Ra)9t» hollyhock 286 

» linden « »....••••, 286 

, poplar • ••••«. ...^ 286 

,X06e » • 286; 

, reined/ for •••• *•••••••»••••,• ••••• 287 

8 

Salvia, searlet ••« •• 242 

Salvinia .•...* 256 

Scale insect, oyster^shell • • • . • • •• •••%••• 280 

,SanJos§ .••,.••... 281 

Scarlet oak .........••••> ...164 

Schoolyards^ decoration of. .^•. • • • 126-lQO 

Schwerdler's maple. « « «••.•*•... 144 

Scope of home ornamentation.. •'...•• ..r*. •••*••••• 2 

Scotch elm. ......••. • . • 163 

Screens, trees for.. •••.. ». «•.«•••«••..• 63 

Scouring-rushr. . ; ~. •«••••••••••••.. 258 

Seeding lawn before planting trees, etc. •.••••«•••,.. 86 

, time for ..:•«•••••••••».• 87 

Seed, grass • •»•••..... 86 

, quantity per acre« «•«..• * ••••••••. 87, 

, sowing grass; i.k.... ••••• 88 

Selection of varieties of trees, etc. • • • • ... •• •^••« 50 

SeUling the soil , 86 

Shadbush • 146 

Shed-room in outbuildings ••••••.. 25 

Shelf-room in house • • ••••.••.. 25 

Shrubs, ornamental • • • ••«.•••••.. 185 

' .^! planting and pruning. ••••••••• • • 76,79, 

• » evergreen 209 

^ preparing land for •• • ••• 76 

-' , two methods of grouping , , 77 

•' , list of varieties 185, 186 
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Shrubs, renovating old. •• • ••••• 98 

Siberian arbor-vit» • 188, 219 

Silvery actinidia 218 

SilyeMhom / 194 

SilTer-bell 196 

Silver maple 188, 144 

poplar •••••••... 164 

Size of fmit-garden ••••• • 290 

Slender deutzia • • 192 

Slippery-elm ••••••. • • 187 

Slope of land for frait-garden. ••••••••••••••• ••••• 292 

Snowberry • •••••••• ••• 203 

Snowball, common • ••• • • •• ... 205 

.Japanese • «.. 206 

Snapdragon •• ••••••••••• 242 

Soil for fruit-garden 291 

aquatics • •••• 260 

ornamentals • •••••••••••• 9 

Spider, red 279 

Spinea, Anthony Waterer....* • •»••• 208 

, bridal- wreath 202 

» Bumald*s. 208 

.golden 201 

, Japanese. •••• • • • 226 

globed • 208 

,Thunbergs 208 

.VanHoatfs ••• 208 

Spot, rose-leaf • •••• ••••.•••••••••• 287 

Spruce, Colorado blue. •••• ••••• 178 

, Norway... ••••••••••••••••••••••• •••• 178 

, white • • 178 

, weeping ••• ••••• 178 

Spraying-pumps • •••••••••••••••• 268 

St-John's-wort, shrubby •••• •••••• .•• 197 

Star cucumber • • 242 

Striped nelumbium • • 252 

Stone walls, removing • 110, 128 

Strawberry 810 

^ cultivation and care of • 811 

Strawberry-tree *•• • 194 

Strawberry-bed, plan of •••••• ••••••• 811 
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PAOB 

Street- and avenue-trees • 186 

.listof 136 

Strongly marked features, preserve ; 10 

Subtropical plants 243 

Sugar-maple 137 

Sulphate of copper 266 

solution •. 268 

Sumac, cut-leaved 201 

, Japanese • , 201 

Sunflower, hardy 232 

Sunlight in all rooms • 25 

Surface of roads 113, 114 

Surface- and sub-drainage 22 

Swamp azalea 186 

Sweet birch 147 

gum 155 

pea 241 

pepper-bush 189 

Sword-fern 258 

Systems of landscape gardening, artificial 4 

, natural 4 

Sycamore or plane-tree 153 

leaf-blight 287 

Sycamore-maple 144 

Syringa 108,204 

T 

Tartarian maple 144 

Tender bedding-plants 241 

climbing plants 242 

folia|^e and flowering plants 87, 88 

water-lilies : . . 252 

Thurlow's weeping willow s . . 170 

Transplanting trees and shrubs 56, 57 

hardy herbaceous plants 99 

Trees, arrangement or grouping of 61 

, avenue or street 136 

, nature as a guide 65 

for screens 64 

for shelter 62 

, avoid too close planting 65 

, classification of varieties • • 134 
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Trees, ohancteristics of ••••• • 44 

, cnnbeny 205 

, covering woonds on 49 

, description of 185 

, digging for planting 55 

f distance for planting.. 51 

, decidaoos, improving 98 

, evM'green 177 

y^transplanting and proning • 177 

.hop 159 

, keeping np an aftergrowth 61 

, improving old 45 

f pruning old • 46, 48 

, plan of arrangement 44 

planted along narrow roadways 52 

, planting before seeding lawn 86 

and care of 58, 59 

. y preparation of soil for planting 54 

, pruning and transplanting i 66, 57 

, rules for grouping 65 

, selection of varieties 50 

, size of trees to plant 50 

, time for planting ; 58 

, watering and mulching 60 

with colored foliage 172 

cut foliage 171 

weeping forms 164 

round heads 142 

.tulip 141 

Trampetcreeper 218 

Tulips. 289 

Turk's-cap lily 239 

U 

Use of cellar 21 

Umbrella magnolia 156 

V 

Van Houtt's spiraBa 208 

Variegated cut-leaved maple 171 

dogwood 191 

flag 256 
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Variegated Japanese plame-grass ••.•••.•;••• • ..... 260 

oak.. V..; 168 

weigela. ....... ^. ; ••••.....i.. ..... 108 

Varieties of apples .....••..•• 800 

blackberries. ... ....;......,••.. 808 

cherries. ..........;:.;...... 805 

carrants 810 

evergreen shrubs. ..... ... . . • 809 

grapes 807 

peaches. ; 1 803 

pears 1 801 

plums 804 

quinces 804 

raspberries 809 

strawberries • 812 

Vasej's azalea 187 

Virgin's-bower • ..•••.... 214 

W 

Wake-robin (Trillium) ^. .. . . . 285 

Walks and drives. , , 89 

bordered with turf........... 88 

, construction of. 94, 96 

, direction of... 91 

p how to obtain curves of . 1 92 

, importance of 89 

, improving old 105 

, location of 90 

,widthof 91 

Walls and fences, removal of 108 

Walnut, black 148 

Water, good supply of ^ 8 

, underground outlet of lakelet 18 

, open outlet of lakelet 18 

Water-lilies, hardy 252 

large-flowered 252 

rose-flowered 252 

, hardy yellow-flowered 252 

, European ..;.••.. 252 

, tender day-blooming. • 258 

night-blooming w. ••••«•••••.... . 254 
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PAGE 

Water-hTtdnibB 255 

Water-plantain 258 

Watar-poppj 256 

Watering trees after planting • 60 

'' Well " about roots of trees 81 

Weepingash 167 

birch, cut-leaved 165 

.Young's 167 

dogwood 167 

elm, Camperdown 171 

golden-bell 196 

Japanese cherry 167 

maple, Wier's cut-leaved 164 

mulberry 168 

poplar 167 

trees, list of 164 

willows, Babylon 169 

, Kilmarnock 170 

, Thurlow's 170 

, purple 171 

Whale-oil soap 264 

White clematis 216 

Japanese nelumbium 252 

oak 160 

pine 180 

spruce 178 

willow • 157 

wistaria 217 

White-fringe 149 

leaved linden 158 

Width of road-bed..... 115 

Wild rice ,. 257 

Winter protection of roses 207 

evergreen shrubs 210 

strawberries 811 

Wistaria. Chinese 217 

, white 218 

Y 

YeUow roses 209 

Young's weeping birch 167 

Yvicca or Adam's needle-and-tbread plant 287 
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AGRICULTURE. 

Armsby's Manual of Cattle-feeding X3m5, Sx 75 

Principles of Animal Nutrition 8vo» 4 00 

Bttdd and Hansen's American Horticultural Manual: 

Part I. Propagation, Culture, and Improvement xamo, x 50 

Part IL Systematic Pomology x2mo, x 50 

Downing's Fruits and Fruit-trees of America 8vo, 5 00 

Elliott's Engineering for Land Drainage x2mo, x 50 

Practical Farm Drainage lamo. x 00 

Graves's Forest Mensuration 8vo, 4 00 

Green's Principles of American Forestry , xamo, x 50 

Grotenfelt's Principles of Modem Dairy Practice. (Woll.) lamo, a 00 

Kemp's Landscape Gardening lamo, a 50 

Maynard's Landscape Gardening as Applied to Home Decoration lamo, x 50 

* McKay and Larsen's Principles and Practice of Butter-making SvOc i 50 

Sanderson's Insects Injurious to Staple Crops lamo, x 50 

Insects Injurious to Garden Crops. (In preparation.) 
Insects Injuring Fruits. (In preparation.) 

Stockbridge's Rocks and Soils 8vo, a 50 

Winton's Microscopy of Vegetable Foods 8vo, 7 50 

Woll's Handbook for Farmers and Dairymen x6mo, i 50 



ARCHITECTURE. 

Baldwin's Steam Heating for Buildings xamo, a 50 

Bashore's Sanitation of a Country House lamo, x 00 

Berg's Buildings and Structures of American Railroads 4to, 5 00 

Birkmire's Planning and Construction of American Theatres 8vo, 3 00 

Architectural Ir<m and Steel 8vo, 3 50 

Compound Riveted Girders as Applied in Buildings 8vo, a 00 

Plflnning and Construction of High Office Buildings 8vo, 3 50 

iketetoil COUItfttOtion in Buiklingt 8vo, 3 00 

Brtgg'i liodtn AmiflMa lohool BvUdiagt. ,.,....«.. .8vo, 4 09 

l 



Carpenter's Heftting tnd Ventilatiiic of Buildings 8yo, 4 00 

Frsitag's Architectural Engineering 8yo» 3 50 

Firepsoofing of Steel Buildings 8vo, a 50 

Fk-ench and Ives's Stereotomy Svo, 2 50 

Gerhard's Guide to Sanitary House-inspection. x6nio, z 00 

Theatre Fires and Panics i2mo, z 50 

^Greene's Structural Mechanics Svo, a 50 

Holly's Carpenters' and Joiners' Handbook i8mo, 75 

Johnson's Stetics by Algebraic and Graphic Methods ^ . .8vo, 2 00 

Kidder's Architecto' and Builders' Pocket-book. Rewritten Edition. x6mo,xnor., 5 00 
Merrill's Stones for Building and Decoration. 8to, 5 00 

Non-meteUic Minerals : Their Occurrence and Uses Svo, 4 00 

Monckton's Stair-building 4to, 4 00 

Patton's Practical Treatise on Foundations 8yo, 5 00 

Peabody's Naval Architecture Svo, 7 50 

Rice's Concrete-block Manufacture Svo, 2 00 

Richey's Handbook for Superintendente of Construction i6mo, mor., 4 00 

* Building Mechanics' Ready Reference Book. Carpenters' and Wood- 
workers' Edition. i6mo, morocco, i 50 

Sabin's Industrial and Artistic Technology of Painte and Varnish Svo, 3 00 

Siebert and Biggin's Modem Stone-cutting and Masonry. Svo, z' 50 

Snow's Principal Species of Wood Svo, 3 50 

Sondericker's Graphic Stetics with Applications to Trusses, Beams, and Arches. 

Svo, 2 00 

Towne's Locks and Builders' Hardware xSmo, morocco, 3 00 

Wait's Engineering and Architectural Jurisprudence ^ Svo, 6 00 

Sheep, 6 50 

Law of Operations Preliminary to Construction in Engineering and Archi- 
tecture Svo, 5 00 

Sheep, 5 50 

Law of Contracts Svo, 3 00 

Wood's Rustless Coatings: Corrosion and Electrolysis of Iron and Steel. .Svo, 4 00 
Woicester and Atkinson's Small Hospitels, Esteblishment and Maintenance, 
Suggestions for Hospitel Architecture, with Plans for a Small HospitaL 

i2mo, z 25 
The World's Columbian Exposition of 1S93 Large 4to, z 00 



ARMY AND NAVY. 

Bemadou's Smokeless Powder, Nitro-ceUulose, and the Theory of the Cellulose 

Molecule X2mo, 2 50 

* Bruff's Text-book Ordnance and Gunnery Svo, 6 00 

Chase's Screw Propellers and Marine Propulsion Svo, 3 00 

Cloke's Gunner's Examiner Svo, i 50 

Craig's Azimuth 4to, 3 50 

Crehore and Squier's Polarizing Photo-chronograph Svo, 3 00 

* Davis's Elements of Law Svo, 2 50 

* Treatise on the Mititary Law of United Stetes Svo, 7 00 

Sheep, 7 50 

De Brack's Cavalry Outposts Duties. (Carr.) 24mo, morocco, 2 00 

Dietz's Soldier's First Aid Handbook i6mo, morocco, z 25 

* Dredge's Modem French Artillery 4to, half morocco, Z5 00 

Durand's Resistance and Propulsion of Ships Svo, 5 00 

* Dyer's Handbook of Light Artillery Z2mo, 3 00 

Eissler's Modern High Explosives Svo, 4 00 

* Fiebeger's Text-book on Field Fortification Small Svo, 2 00 

Hamilton's The Gunner's Catechism *. . zSmo, z 00 

* Hofi's Elementary Naval Tactics Svo, z 50 

9 
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Ingalls's Handbook of Problems in Direct Fire 8vo, 

* Ballistic Tables 8vo, 

'* Lyons's Treatise on Electromagnetic Phenomena. Vols. I. and II. .Svo, each, 

* Mahan's Permanent Fortifications. (Mercur.) 8vo, half morocco, 

Jlanual for Courts-martial z6mo, morocco, 

* Mercur's Attack of Fortified Places. . .". i2mo, 

* Elements of the Art of War Svo, 

Hetcalf's Cost of Manufactures — And the Administration of Workshops. .8vo, 

* Ordnance and Gunnery. 2 vols i2mo, 

Murray's Infantry Drill Regulations i8mo, paper, 

Nixon's Adjutants' ManuaL 24mo, 

Peabody's Naval Architecture Svo, 

* Phelps's Practical Marine Surveying Svo, 

Powell's Army Officer's Examiner i2mo, 

Sharpe's Art of Subsisting Armies in War iSmo, morocco, 

* Tupes and Poole's Manual of Bayonet Exercises and Musketry Fencing. 

24mo, leather, 

* Walke's Lectures on Explosives Svo, 

Weaver's Military Explosives Svo, 

* Wheeler's Siege Operations and Military Mining Svo, 

Winthrop's Abridgment of Military Law i2mo, 

Woodhull's Notes on Military Hygiene i6mo, 

Yoi^ng'o Simple Elements of Navigation i6mo, morocco. 



ASSAYING. 

Fletchsr's Practical Instructions in Quantitative Assaying with the Blowpipe. 

z2mo, morocco, z 50 

Furman's Manual of Practical Assaying Svo, 3 00 

Lodge's Notes on Assaying and Metallurgical Laboratory Experiments. . . .Svo, 3 00 

Low's Technical Methods of Ore Analysis Svo, 3 00 

Miller's Manual of Assaying z2mo, z 00 

Cyanide Process • z2mo, z 00 

Minet's Production of Aluminum and its Industrial Use. (Waldo.) z2mo, 2 50 

O'Driscoll's Notes on the Treatment of Gold Ores Svo, 2 00 

Ricketts and Miller's Notes on Assaying Svo, 3 co 

Robine and Lenglen's Cyanide Industry. (Le Clerc.) Svo, 4 00 

TJlke's Modem Electrolytic Copper Refining Svo, 3 00 

Wilson's Cyanide Processes z2mo, z 50 

Chlorination Process. z2mo, z 50 



ASTRONOMY. 

Comstock's Field Astronomy for Engineers Svo, 2 50 

^raig's Azimuth 4to, 3 50 

Doolittle's Treatise on Practical Astronomy Svo, 4 00 

Gore's Elements of Geodesy Svo, 2 50 

Hajrford's Text-book of Geodetic Astronomy Svo, 3 00 

Merriman's Elements of Precise Surveying and Geodesy Svo, 2 50 

^ Michie and Harlow's Practical Astronomy Svo, 3 00 

* White's Elements of Theoretical and Descriptive Astronomy z2mo, 2 00 



BOTANY. 

Davenport's Statistical Methods, with Special Reference to Biological Variation. 

z6mo, morocco, i 35 

Thom^ and Bennett's Structural and Physiological Botany z6mo, 2 25 

Westencaier's Compendium of General Botany. (Schneider.) Svo, 3 00 

3 



CHEBHSTRY. 

AdrUnce's Laboratory Calculations and Specific Gravity Tables i2mo, i 25 

Alexeye£f's General Principles of Organic Synthesis. (Matthews.) 8vo, 3 00 

Allen's Tables for Iron Analysis 8vo, 3 00 

Arnold's Compendium of Chemistry. (Mandel.) Small Svo, 3 50 

Austen's Notes for Chemical Students i2mo, i 50 

Bemadou's Smokeless Powder. — Nitro-cellulose, and Theory of the Cellulose 

Molecule z2mo, 2 50 

* Browninfl^'s Introduction to the Rarer Elements 8vo, z 50 

Brush and Penfield's Manual of Determinative Mineralogy 8vo, 4 00 

Claassen's Beet-sugar Manufacture. (Hall and Rolfe.) 8vo, 3 00 

Classen's Quantitative Chemical Analysis by Electrolysis. (Boltwood.). .8vo, 3 00 

Cohn's Indicators and Test-papers z2mo, 2 00 

Tests and Reagents 8vo, 3 oo 

Crafts's Short Course in Qualitative Chemical Analysis. (Schaeffer.). . .i2mo, i 50 
Dolezalek's Theory of the Lead Accumulator (Storage Battery). (Von 

Ende.) i2mo, 2 50 

Drechsel's Chemical Reactions. (Merrill.) i2mo, i 25 

Duhem's Thermodynamics and Chemistry. (Burgess.) 8vo, 4 oo> 

Eissler's Modem High Explosives 8vo, 4 oo 

Effront's Enzymes and their Applications. (Prescott.) 8vo, 3 00 

Erdmann's Introduction to Chemical Preparations. (Dunlap.) Z2mo, i 25 

Fletcher's Practical Instructions in Quantitative Assaying with the Blowpipe. 

z2mo, morocco, i 50 

Fowler's Sewage Works Analyses i2mo, 2 00 

Fresenius's Manual of Qualitative Chemical Analysis. (Wells.) 8vo, 5 00 

Manual of Qualitative Chemical Analysis. Part I. Descriptive. (Wells.) 8vo, 3 00 

System of Instruction in Quantitative Chemical Analysis. (Cohn.) 

2 vols 8vo, 12 50 

Fuertes's Water and Public Health i2mo, i 5a 

Furman's Manual of Practical Assaying 8vo» 3 00 

* Getman's Exercises in Physical Chemistry i2mo, 2 00 

Gill's Gas and Fuel Analysis for Engineers i2mo, i 25 

Grotenf alt's Principles of Modern Dairy Practice. (WoU.) i2mo, 2 oo 

Groth's Introduction to Chemical Crystallography (Marshall) i2mo, i 25 

Hammarsten's Text-book of Physiological Chemistry. (MandeL) 8vo, 4 00 

Helm's Principles of Mathematical Chemistry. (Morgan.) i2mo, i 50 

Hering's Ready Reference Tables (Conversion Factors) i6mo, morocco, 2 5c 

Hind's Inorganic Chemistry 8vo, 3 ck" 

* Laboratory Manual for Students i2mo, i oo 

Holleman's Text-book of Inorganic Chemistry. (Cooper.) 8vo, 2 50 

Text-book of Organic Chemistry. (Walker and Mott.) 8vo, 2 50 

* Laboratory Manual of Organic Chemistry. (Walker.) i2mo, x 00 

Hopkins's Oil-chemists' Handbook 8vo, 3 00 

Jackson's Directions for Laboratory Work in Physiological Chemistry. .8vo» i 25 

Keep's Cast Iron 8vo, 2 50 

Ladd's Manual of Quantitative Chemical Analysis i2mo, i 00 

Landauer's Spectrum Analysis. (Tingle.) 8vo, 3 00 

* Langworthy and Austen. The Occurrence of Aluminium in Vegetable 

Products, Animal Products, and Natural Waters 8vo, 2 00 

Lassar-Cohn's Practical Urinary Analysis. (Lorenz.) i2mo, z oa 

Application of Some General Reactions to Investigations in Organic 

Chemistry. (Tingle.) x2mo» i oa 

Leach's The Inspection and Analysis of Food with Special Reference to State 

Control 8vo, 7 50 

L6b's Electrochemistry of Organic Compounds. (Lorenz.) 8vo, 3 00 

Lodge's Notes on Assaying and Metallurgical Laboratory Exi>eriments. .. .8vo, 3 00 

Low's Technical Method of Ore Analysis 8vo, 3 oo> 

Lunge's Techno-chemical Analysis. (Cohn.) z2mo z 00 

4 



* McKay and Laraen's Principles and Practice of Butter-making 8vo i 50^ 

Mandel's Handbook for Bio-chemical Laboratory *. . . i2mo, i 50 ■ 

* Martin's Laboratory Guide to Qualitative Analysis with the Blowpipe . . z2mo, 60 - 
Mason's Water-supply. (Considered Principally from a Sanitary Standpoint.) 

3d Edition, Rewritten 8vo, 4 00 • 

Examination of Water. (Chemical and Bacteriological.) i2mo, i 25 

Matthew's The Textile Fibres 8vo, 3 SO 

Meyer's Determination of Radicles in Carbon Compounds. (Tingle.). . i2mo, i 00 

Miller's Manual of Assaying i2mo, i 00 

Cyanide Process i2mo, i 00- 

Minet's Production of Aluminimi and its Industrial Use. (Waldo.). . . . i2mo, 2 50 

Mixter's Elementary Text-book of Chemistry i2mo, i 50- 

Morgan's An Outline of the Theory of Solutions and its Results i2mo, i oo- 

Elements of Physical Chemistry i2mo, 3 oa 

* Physical Chemistry for Electrical Engineers i2mo, z 50 

Morse's Calculations used in Cane-sugar Factories z6mo, morocco, i 50- 

MuUiken's General Method for the Identification of Pure Organic Compounds. 

VoL I Large 8vo, 5 oo 

O'Brine's Laboratory Guide in Chemical Analysis Svo, 2 00 

O'Driscoll's Notes on the Treatment of Gold Ores 8vo, 2 00 

Ostwald's Conversations on Chemistry. Part One. (Ramsey.) i2mo, i 50 

•• " " " Part Two. (TurnbuU.) i2mo, 20a 

* Penfield's Notes on Determinative Mineralogy and Record of Mineral Tests. 

8vo, paper, 5a 

Pictet's The Alkaloids and their Chemical Constitution. (Biddle.) 8vo, 5 00 • 

Pinner's Introduction to Organic Chemistry. (Austen.) I2m0: i 50 ' 

Poole's Calorific Power of Fuels 8vo, 3 oa» 

Prescott and Winslow's Elements of Water Bacteriology, with Special Refer- 
ence to Sanitary Water Analysis i2mo, 1 25 

* Reisig's Guide to Piece-dyeing 8vo, 25 00 

Richards and Woodman's Air.Water, and Food from a Sanitary Standpoint. .8vo, 2 oo 
Ricketts and Russell's Skeleton Notes upon Inorganic Chemistry. (Part I. 

Non-metallic Elements.) 8vo, morocco, 75 

Ricketts and Miller's Notes on Assaying 8vo, 3 00 

Rideal's Sewage and the Bacterial Purification of Sewage 8vo, 3 50 

Disinfection and the Preservation of Food 8vo, 4 00 

Riggs's Elementary Manual for the Chemical Laboratory 8vo, i 25 

Robine and Lenglen's Cyanide Industry. (Le Clerc.) 8vo, 4 00 

Rostoski's Serum Diagnosis. (Bolduan.) i2mo, i 00 

Ruddiman's Incompatibilities in Prescriptions 8vo, 2 oc 

* Whys in Pharmacy i2mo, i oa 

Sabln's Industrial and Artistic Technology of Paints and Varnish 8vo, 3 00 

Salkowski's Physiological and Pathological Chemistry. (Orndorff.) 8vo, 2 50 

Schimpf's Text-book of Volumetric Analysis. i2mo, 2 50 

Essentials of Volumetric Analysic i2mo, i 25: 

* Qualitative Chemical Analysis 8vo, 1 25 

Smith's Lecture Notes on Chemistry for Dental Students 8vo, 2 50- 

Spencer's Handbook for Chemists of Beet-sugar Houses i6mo, morocco. 3 ow 

Handbook for Cane Sugar Manufacttirers i6mo, morocco, 3 oo> 

Stockbridge's Rocks and Soils 8vo, 2 50 

* Tillman's Elementary Lessons in Heat 8vo, z 5o> 

* Descriptive General Chemistry 8vo, 3 00 

Treadwell's Qualitative Analjrsis. (Hall.) 8vo, 3 oo> 

Quantitative Analysis. (Hall.) '. . . .8vo, 4 00 

Tumeaure and Russell's Public Water-supplies 8vo, 5 o<v 

Van Deventer's Physical Chemistry for Beginners. (Boltwood.) i2mo, z 5a 

* Walke's Lectures on Explosives 8vo, 4 oa 

Ware's Beet-sugar Manufacture and Refining .Small 8vo, cloth, 4 00 

Washington's Manual of the Chemical Analysis of Rocks 8vo, 2 00 

5 



W«Mermaxm*s Immune Sera : Hemolysins, C]rtotoxins, and Precipitins. (Bol- 

duan.) i2mo, t oo 

Weaver's Military Explosives .* 8vo, 3 00 

Wehrenfennig's Analysis and Softening of Boiler Feed-Water Svc. a 00 

Wells's Laboratory Guide in Qualitative Chemical Anal3rsis 8vo, i 50 

Short Course in Inorganic Qualitative Chemical Analysis for Engineering 

Students i2mo, i 50 

Text-book of Chemical Arithmetic i2mo, i 25 

Whipple's Microscopy of Drinking-water 8vo, 3 50 

Wilson's Cyanide Processes i2mo, i 50 

Chlorination Process i2mo, i 50 

Winton's Microscopy of Vegetable Foods Svo, 7 50 

Wulling's Elementary Course in Inorganic, Pharmaceutical, and Medical 

Chemistry i2mo, 2 00 



CIVIL ENGINEERING. 



BRIDGES AND ROOFS. 



HYDRAULICS. MATERIALS OF ENGINEERING. 
k/lILWAY ENGINEERING. 



taker's Engineers* Surveying Instruments i2mo, 3 00 

Bixby's Graphical Computing Table Paper igi ' 24! inches. 25 

♦* Burr's Ancient and Modern Engineering and the Isthmian Cana . (Postage 

27 cents additional.) 8vo 

Comstock's Field Astronomy for Engineers 8vo 

Davis's Elevation and Stadia Tables 8vo 

Elliott's Engineering for Land Drainage i2mo 

Practical Farm Drainage i2mo 

♦Fiebeger's Treatise on Civil Engineering 8vo 

Flemer's Phototopographic Methods and Instruments 8vo 

Folwell's Sewerage. (Designing and Maintenance.) 8vo 

Freitag's Architectural Engineering. 2d Edition, Rewritten 8vo 

French and Ives's Stereotomy 8vo 

•Goodhue's Municipal Improvements i2mo 

•Goodrich's Economic Disposal of Towns* Refuse 8vo 

'Gore's Elements of Geodesy 8vo 

Hayford's Text-book of Geodetic Astronomy 8vo 

Bering's Ready Reference Tables (Conversion Factors) i6mo, morocco 

Bowe's Retaining Walls tor Earth i2n:o 

* Ives's Adjustments of the Engineer's Transit and Level i6mo, Bds, 

Ives and Hilts's Problems in Surveying i6mo, morocco 

Johnson's (J. B.) Theory and Practice of Surveying Small 8vo 

Johnson's (L. J.) Statics by Algebraic and Graphic Mfethods 8vo 

Laplace's Philosophical Essay on Probabilities. (Truscott and Emory. ) . 1 2mo 
Mahan's Treatise on Civil Engineering. (1873.) (Wood.) 8vo 

* Descriptive Geometry. ^^^ 

Merriman's Elements of Precise Surveying and Geodesy 8vo 

Merriman and Brooks's Handbook for Surveyors i6mo, morocco 

Nugent's Plane Surveying ^^^ 

Ogden's Sewer Design "™° 

Parsons's Disposal of Municipal Refuse 8vo 

Patton's Treatise on Civil Engineering Svo half leather 

Reed's Topographical Drawing and Sketching 4to 

Rideal's Sewage and the Bacterial Purification of Sewage 8vo 

Siebert and Biggin's Modern Stone-cutting and Masonry 8vo 

Smith's Manual of Topographical Drawing. (McMillan.) 8vo 

Sondericker's Graphic Statics, with Applications to Trusses, Beams, and Arches. 

Svo, a 00 

6 
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Taylor and Thompson's Treatise on Concrete, Plain and Reinforcea 8vo, 

* Trautwine's Civil Engineer's Pocket-book i6mo, morocco, 

Venable's Garbage Crematories in America 8vo, 

Wait's Engineering and Architectural Jurisprudence Svo, 

Sheep, 

Law of Operations Preliminary to Construction in Engineering and Archir 

tecture 8vo, 

Sheep, 

Law of Contracts 8vo, 

Warren's Stereotomy-=-Problems in Stone-cutting 8vo, 

Webb's Problems in the Use and Adjustment of Engineering Instruments. 

zomo, morocco, 

Wilson's Topographic Surveying 8vo, 



BRIDGES AND ROOFS. 

Boiler's Practical Treatise on the Construction of Iron Highway Bridges. .8vo, a oo 

* Thames River Bridge 4to, paper, s oo 

Burr's Course on the Stresses in Bridges and Roof Trusses, Arched Ribs, and 

Suspension Bridges .8vo, 3 50 

Burr and Falk's Influence Lines for Bridge and Roof Computations 8vo, 3 00 

Design and Construction of Metallic Bridges 8vo« 5 00 

Du Bois's Mechanics of Engineering. Vol. II Enrall 4to, 10 00 

Foster's Treatise on Wooden Trestle Bridges 4to, 5 00 

Fowler's Ordinary Foundations Evo, 3 50 

Greene's Roof Trusses 8vo, i 25 

Bridge Trusses 8vo, 2 50 

Arches in Wood, Iron, and Stone Svo, 2 50 

Howe's Treatise on Arches Svo, 4 00 

Design of Simple Roof- trusses In Wood arid Steel. Svo, 2 00 

Symmetrical Masonry Arches Svo, 2 50 

Johnson, Bryan, and Turneaure's Theory and Practice in the Designirg of 

Modern Framed Structures SmaU 4to, 10 00 

Merrlman and Jacoby's Text-book on Roofs and Bridges : 

Part I. Stresses in Simple Trusses Svo, 2 50 

Part IT. Graphic St^it'cs Svo, 2 50 

Part III. Bridge Des'gn Svo, 2 50 

Part IV. Higher Structures Svo, 2 50 

Morlson's Memphis Bridge . .4to, 10 00 

Waddell's De Pontibus, a Pocket-book for Bridge Engineers. . i6iro, morocco, 2 00 

* Specifications for Steel Bridges i2n:o, 50 

Wright's Designing of Draw-spans. Two parts In one volume Svo, 3 50 



HYDRAULICS. 

Barnes's Ice Formation Svo, 3 00 

Bazin's Experiments upon the Contraction of the Liquid Vein Issuing from 

an Orifice. (Trautwine.) Svo, 

Bovey's J'reatlse on Hydraulics Svo, 

Church's Mechanics of Engineering Svo, 

Diagrams of Mean Velocity of Water In Open Channels paper. 

Hydraulic Motors Svo, 

Coffin's Graphical Solution of Hydraulic Problen?s i6mo, morocco, 

Flather's Dynamometers, and the Measurement of Power i2n'o, 

Folwell's Water-supply Engineering Svo, 

Frizell's Water-power Svo, 
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Fuert«s'8 Water and Public Healtlu ..lamo, i 50 

Water-filtration Works i2mo, 2 50 

Ganguillet and Kutter's General Formula for the Uniform Flow of Water in 

Rivers and Other Channels. (Herin«: and Trautwine.) 8yo, 4 00 

Hazen*s Filtration of Public Water-supply 8vo, 3 00 

Hazlehurst's Towers and Tanks for Water- works 8vo, 2 50 

Herschel's 115 Experiments on the Carrying Capacity of Large, Riveted, Metal 

Conduits 8vo, 2 00 

Mason's Water-supply. (Considered Principally from a Sanitary Standpoint.) 

8vo, 4 00 

Merrlman's Treatise on Hydraulics 8vo, 5 00 

'*' Michie's Elements of Analytical Mechanics 8vo, 4 oo^ 

Schuyler's Reservoirs for Irrigation* Water-power, and Domestic Water- 
supply Large 8vo, 5 00 

** Thomas and Watt's Improvement of Rivers (Post., 44c. additionaL) 4to, 6 00 

Turneaure and Russell's Public Water-supplies 8vo, s 00 

Wegmann's Design and Construction of Dams 4to, 5 00 

Water-supply of the City of New York from 1658 to 1895 4to, lo 00 

Williams and Hazen's Hydraulic Tables ■. . . .8vo, i 50 

Wilson's Irrigation Engineering Small 8vo, 4 00 

Wolff's Windmill- as a Prime Mover 8vo, 3 00 

Wood's Turbines 8vo, 2 50 

Elements of Analytical Mechanics 8vo, 3 00 



MATERIALS OF ENGINEERING. 

Baker's Treatise on Masonry Construction 8vo, 

Roads and Pavements 8vo, 

Black's United States Public Works Oblong 4to, 

"* Bovey's Strength of Materials and Theory of Structures 8vo, 

Burr's Elasticity and Resistance of the Materials of Engineering 8vo, 

Byrne's Highway Construction 8vo, 

Inspection of the Materials and Workmanship Employed in Construction. 

i6mo. 

Church's Mechanics of Engineering 8vo, 

!Du Bois's Mechanics of Engineering. VoL I Small 4to, 

^Eckel's Cements, Limes, and Plasters 8vo, 

Johnson's Materials of Construction Large 8vo, 

Towler's Ordinary Foundations 8vo, 

Oraves's Forest Mensuration 8vo, 

* Greene's Structural Mechanics 8vo, 

Xeep's Cast Iron 8vo, 

Lanza's Applied Mechanics 8vo, 

Marten's Handbook on Testing Materials. (Henning.) 2 vols 8vo, 

Maurer's Technical Mechanics 8vo, 

Merrill's Stones for Building and Decoration 8vo, 

Merriman's Mechanics of Materials 8vo, 

Strength of Materials i2mo, 

Hetcalf's Steel. A Manual for Steel-users i2mo, 

Patton's Practical Treatise on Foundations 8vo,* 

[Richardson's Modern Asphalt Pavements 8vo, 

[Richey's Handbook for Superintendents of Construction i6mo, mor., 

-* Ries's Clays: Their Occurrence, Properties, and Uses 8vo, 

Rockwell's Roads and Pavements in France i2mo, 

-Sabin's Industrial and Artistic Technology of Paints and Varnish 8vo, 

Smith's Materials of Machines i2mo, 

*now's Principal Species of Wood 8vo, 
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Spalding's Hydscmlic Cement i2mo, 

Text-book on Roads and Pavements i2mo, 

Taylor and Thompson's Treatise on Concrete. Plain and Reinforced 8vo, 

Thurston's Materials of Engineering. 3 Parts 8vo, 

Part I. Non-metallic Materials of Engineering and Metallurgy 8vo, 

Part II Iron and Steel Svo, 

Part III. A Treatise on Brasses, Bronzes, and Other AUoys and their 

Constituents Svo, 

Thurston's Text-book of the Materials of Construction Svo, 

Tillson's Street Pavements and Paving Materials Svo, 

Waddell's De Pontibus (A Pocket-book for Bridge Engineers.)- • i6mo, raor., 

Specifications for Steel Bridges i2mo, 

Wood's (De V.) Treatise on the Resistance of Materials, and an Appendix on 

the Preservation of Timber Svo, 

W^ood's (De V.) Elements of Analytical Mechanics Svo, 

Wood's (M. 'P.) Rustless Coatings: Corrosion and Electrolysis of Iron and 

Steel Svo, 4 00 
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RAILWAY ENGINEERING. 

Andrew's Handbook for Street Railway Engineers 3x5 inches, morocco, i 25 

Berg's Buildings and Structures of American Railroads 4to, 5 00 

Brook's Handbook of Street Railroad Location i6mo, morocco, i 50 

Butt's Civil Engineer's Field-book i6mo, morocco, 2 50 

Crandall's Transition Curve. i6mo, morocco, i 50 

Railway and Other Earthwork Tables Svo, i .so 

Dawson's "Engineering" and Electric Traction Pocket-book . i6mo, morocco, 5 00 

Dredge's History of the Pennsylvania Railroad: (1S79) Paper, 5 00 

* Drinker's Tunnelling, Explosive Compounds, and Rock Drills. 4to, half mor., 25 00 

Fisher's Table of Cubic Yards Cardboard, 25 

Godwin's Railroad Engineers' Field-book and Explorers' Guide. . . i6mo, mor., 2 50 

Howard's Transition Curve Field-book i6mo, morocco, i 50 

Hudson's Tables for Calculating the Cubic Contents of Excavations and Em- 
bankments. Svo, I 00 

Molitor and Beard's Manual for Resident Engineers i6mo, i 00 

Kagle's Field Manual for Railroad Engineers i6mo, morocco. 3 00 

Philbrick's Field Manual for Engineers. ' i6mo, morocco, 3 00 

Searles's Field Engineering i6mo, morocco, 3 00 

Raikoad Spiral i6mo, morocco, i 50 

Taylor's Prismoidal Formulae and Earthwork Svo, i 50 

* Trautwine's Method of Calculating the Cube Contents of Excavations and 

Embankments by the Aid of Diagrams Svo, 2 00 

The Field Practice of Lajring Out Circular Curves for Railroads. 

i2mo, morocco, 2 50 

Cross-section Sheet Paper, 25 

Webb's Railroad Construction i6mo. morocco, 5 00 

Economics of Railroad Construction Large i2mo, 2 50 

Wellington's Economic Theory of the Location of Railways. .... Small Svo. 5 00 



DRAWING. 

Barr's Kinematics of Machinery Svo 2 50 

* Bartlett's Mechanical Drawing Svo, 3 00 

♦ " '• " Abridged Ed. . ' Svo, 150 

Coolidge's Manual of Drawing 8vo, paper, i 00 

9 



Coolidge and Freeman's Elements of General Drafting for Mechanical Engi- 
neers Oblong 4to 

Dtirley's Kinematics of Machines 8vo 

Emch's Introduction to Projective Geometry and its Applications 8vo 

Hill's Text-book on Shades and Shadows, and Perspective 8vo 

Jamison's Elements of Mechanical Drawing Svo 

Advanced Mechanical Drawing 8vo 

Jones's Machine Design: 

Part I. Kinematics of Machinery Svo 

Part n. Form, Strength, and Proportions of Parts 8vo 

MacCord's Elements of Descriptive Geometry Svo 

Kinematics; or, Practical Mechanism Svo 

Mechanical Drawing 4to 

Velocity Diagrams Svo 

MacLeod's Descriptive Geometry Small Svo 

* Mahan's Descriptive Geometry and Stone-cutting ,••••; -^^^ 

Industrial Drawing. (Thompson.) Svo 

Moyer's Descriptive Geometry Svo 

Reed's Topographical Drawing and Sketching 4to 

Reid's Course in Mechanical Drawing Svo 

Text-book of Mechanical Drawing and Elementary Machine Design. Svo 

Robinson's Principles of Mechanism Svo 

Schwamb and Merrill's Elements of Mechanism Svo 

Smith's (R. S.) Manual of Topographical Drawing. (McMillan.) Svo 

Smith (A. W.) and Marx's l^achine Design. Svo 

* Titsworth's Elements of Mechanical Drawing Oblong Svo 

Warren's Elements of Plane and Solid Free-hand Geometrical Drawing. i2mo 

Drafting Instruments and Operations i2mo 

Manual of Elementary Projection Drawing i2mo 

Manual of Elementary Problems in the Linear Perspective of Form and 

Shadow i2mo 

Plane Problems in Elementary Geometry i2mo 

Primary Geometry i2mo 

Elements of Descriptive Geometry, Shadows, and Perspective Svo 

General Problems of Shades and Shadows Svo 

Elements of Machine Construction and Drawing Svo 

Problems, Theorems, and Examples in Descriptive Geometry Svo 

Weisbach's Kiaematics and Power of Transmission. (Hermann and 

Klein.) Svo 

Whelpley's Practical Instruction in the Art of Letter Engraving i2mo 

Wilson's (H. M.) Topographic Surveying Svo 

Wilson's (V. T.) Free-hand Perspective Svo 

Wilson's (V. T.) Free-hand Lettering Svo 

Woolf 's Elementary Course in Descriptive Geometry Large Svo 
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ELECTRICITY AND PHYSICS. 



Anthony and Brackett's Text-book of Physics. (Magie.) Small Svo, 

Anthony's Lecture-notes on the Theory of Electrical Measurements. . . . i2mo, 

Benjamin's History of Electricity Svo, 

Voltaic Cell Svo, 

Classen's Quantitative Chemical Analysis by Electrolysis. (Boltwood.).8vo, 

* Collins's Manual of Wireless Telegraphy i2nio, 

Morocco, 

Crehore and Squier's Polarizing Photo-chronograph Svo, 

Dawson's "Engineering" and Electric Traction Pocket-book. i6mo, morocco, 
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Dolezalek's Theory of the Lead Accumulator (Storage Battery). (Von 

Bade.) xamo, 

Duhem's Thermodynamics and Chemistry. (Burgess.) • .8vo, 

Flather's Dynamometers, and the Measurement of Power lamo, 

Gilbert's De Magnete. (Motteky.) 8vo, 

Hanchett's Alternating Currents Explained lamo, 

Bering's Ready Reference Tables (Conversion Factors) z6mo, morocco, 

fiolman's Precision of Measurements 8vo, 

Telescopic Mirror-scale Method, Adjustments, and Tests. . . .Large Svo, 

Kinzbrunner's Testing of Continuous-current Machines Svo, 

Landauer's Spectrum Analysis. (Tingle.) Svo, 

Le Chatelier's High-temperature Measurements. (Boudouard — Burgess.) lamo. 
Lob's Electrochemistry of Organic Compounds. (Lorenz.) Svo, 

* Lyons's Treatise on Electromagnetic. Phenomena. Vols. I. and II. Svo, each, 

* Michie's Elements of Wave Motion Relating to Sound and Light Svo, 

Niaudet's Elementary Treatise on Electric Batteries. (Fishback.) zamo, 

* Parshall and Hobart's Electric Machine Design 4to, half morocco, 

* Rosenberg's Electrical Engineering. (Haldane Gee — Kinzbrunner.). . .Svo, 

R3ran, Norris, and Hoxie's Electrical Machinery. VoL I Svo, 

Thurston's Stationary Steam-engines Svo, 

* Tillman's Elementary Lessons in Heat Svo, 

Tory and Pitcher's Manual of Laboratory Physics Small Svo, 

Ulke's Modem Electroljrtic Copper Refining Svo, 
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LAW. 

* Davis's Elements of Law Svo, a 50- 

* Treatise on the Military Law of United States Svo, 7 00 

* Sheep, 7 50 

Manual for Courts-martial. i6mo, morocco, i 50 

Wait's Engineering and Architectural Jurisprudence Svo, 6 00 

Sheep, 6 50- 
Law of Operations Preliminary to Construction in Engineering and Archi- 
tecture Svo? 5 oo 

Sheep, 5 5o 

Law of Contracts Svo, 3 00 

Winthrop's Abridgment of Military Law lamo, a 50 



MANUFACTURES. 

Bernadou's Smokeless Powder — Nltro-cellulosc and Theory of the Cellulose 

Molecule i2mo, 

Bolland's Iron Founder lamo. 

The Iron Founder," Supplement zamo. 

Encyclopedia of Founding and Dictionary of Foundry Terms Used in the 

Practice of Moulding lamo, 

Claassen's Beet-sugar Manufacture. (Hall and Rolfe.) Svo, 

* Eckel's Cements, Limes, and Plasters Svo, 

Eissler's Modern High Explosives Svo, 

Effront's Enzymes and their Applications. (Prescott.) Svo, 

Fitzgerald's Boston Machinist lamo, 

Ford's Boiler Making for Boiler Makers iSmo, 

Hopkin's Oil-chemists' Handbook Svo, 

Keep's Cast Iron Svo* 

11 
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Xeach's The Inspection and Analjrsis of Food with Special Reference to State 

Control Large 8vo, 7 50 

♦ McKay and Larsen's Principles and Practice of Butter-making 8vo, i 50 

Matthews's The Textile Fibres 8vo, 3 50 

Uetcalf's SteeL A Maniial for Steel-users i2mo, 2 00 

Metcalfe's Cost of Manufactures — And the Administration of Workshops . 8vo, 5 00 

Meyer's Modem Locomotive Construction 4to, 10 00 

Morse's Calculations used in Cane-sugar Factories x6mo, morocco, i 50 

♦ Reisig's Guide to Piece-dyeing 8vo, 25 00 

Rice's Concrete-block Manufacture 8to, 2 00 

Sable's Industrial and Artistic Technology of Paints and Varnish 8vo, 3 00 

Smith's Press-working of Metals 8vo, 3 00 

Spalding's Hydraulic Cement i2mo, 2 00 

Spencer's Handbook for Chemists of Beet-sugar Houses i6mo, morocco, 3 00 

Handbook for Cane Sugar Manufacturers ^6mo, morocco, 3 00 

Taylor and Thompson's Treatise on Concrete, Plain and Reinforced 8vo, 5 00 

Thurston's Manual of Steam-boilers, their Designs, Construction and Opera- 
tion 8vo, 5 00 

♦ Walke's Lectures on Explosives 8vo, 4 00 

Ware*)! Beet-sugar Manufacture and Refining Small 8vo, 4 00 

Weaver's Military Explosives 8vo, 3 00 

West's American Foundry Practice i2mo, 2 50 

Moulder's Text-book i2mo, 2 50 

Wolff's Windmill as a Prime Mover 8vo, 3 00 

'Wood's Rustless Coatings: Corrosion and Electrolysis of Iron and Steel. .8vo, 4 00 



MATHEMATICS. 

Baker's Elliptic Functions 8vo, 

* Bass's i£lements of Differential Calculus Z2mo, 

Briggs's Elements of Plane Analytic Geometry i2mo, 

'Compton's Manual of Logarithmic Computations z2mo, 

Davis's Introduction to the Logic of Algebra 8vo, 

* Dickson's College Algebra Large i2mo, 

* Introduction to the Theory of Algebraic Equations Large. i2mo, 

Emch's Introduction to Projective Geometry and its Applications. 8vo, 

Halsted's Elements of Geometry 8vo, 

Elementary Ssmthetic Geometry 8vo, 

Rational Geometry i2mo, 

'* Johnson's (J. B.) Three-place Logarithmic Tables: Vest-pocket size. paper, 

100 copies for 
^ Mounted on heavy cardboard, 8X 10 inches, 

10 copies for 
Johnson's (W W.) Elementary Treatise on Differential Calculus. .Small 8vo, 

Elementary Treatise on the Integral Calculus Small 8vo, 

Johnson's (W. W.) Curve Tracing in Cartesian Co-ordinates i2mo, 

Johnson's (W W.) Treatise on Ordinary and Partial Differential Equations. 

Small 8vo, 
Johnson's (W. W.) Theory of Errors and the Method of Least Squares. i2mo, 

* Johnson's (W W.) Theoretical Mechanics f2mo, 

Laplace's Philosophical Essay on Probabilities. (Truscott and Emory.) . i2mo, 
-* Ludlow and Bass. Elements of Trigonometry and Logarithmic and Other 

Tables 8vo, 

Trigonometry and Tables published separately Each, 

* Ludlow's Logarithmic and Trigonometric Tables 8vo. 

^Canning's Irrational Numbers and their Representation by Sequences and Series 

lamo X 25 
12 
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Mathematical Monographs. Edited by Mansfield Merriman and Robert 

S. Woodward Octavo, each i oo 

ITo. I. History of Modern Mathematics, by David Eugene Smith. 
No. 2. Synthetic Projective Geometry, by George Bruce Halsted. 
No. 3. Determinants, by Laenas Gilford Weld. No. 4. Hyper- 
bolic Functions, by James McMahon. No. 5. Harmonic Func-. 
tions, by William E. Byerly. No. 6. Grassmann's Space Analysis, 
hy Edward W. Hyde. No. 7. Probability and Theory of Errors, 
hy Robert S. Woodward. No. 8. Vector Anal3rsis and Quaternions, 
by Alexander Macfarlane. No. 9. Differential Equations, by 
William Woolsey Johnson. No. 10. The Solution of Equations, 
by Mansfield Merriman. No. 11. Functions of a Complex Variable, 
by Thomas S. Fiske. 

Maurer's Technical Mechanics 8vo, 4 00 

Merriman^s Method of Least Squares 8vo, 2 00 

Rice and Johnson's Elementary Treatise on the Differential Calculus. . Sm. 8vo, 3 00 

Differential and Integral Calculus. 2 vols, in one Small 8vo, 2 50 

Wood's. Elements of Co-ordinate Geometry 8vo, 2 00 

Trigonometry: Analsrtical, Plane, and Spherical i2mo, i 00 



MECHANICAL ENGINEERING. 

MATERIALS OF ENGINEERING, STEAM-ENGINES AND BOILERS. 

Bacon's Forge Practice i2mo, 

Baldwin's Steam Heating for Buildings i2mo, 

Barr's Kinematics of Machinery 8vo, 

* Bartlett's Mechanical Drawing • 8vo, 

* " " " Abridged Ed 8vo, 

Benjamin's Wrinkles and Recipes i2mo. 

Carpenter's Experimental Engineering 8vo, 

Heating and Ventilating Buildings 8vo, 

Cary's Smoke Suppression in Plants using Bituminous Coal. (In Prepara- 
tion.) 

Clerk's Gas and Oil Engine Small 8vo, 

Coolidge's Manual of Drawing 8vo, paper, 

Coolidge and Freeman's Elements of General Drafting for Mechanical En- 
gineers Oblong 4to, 

Cromwell's Treatise on Toothed Gearing i2mo. 

Treatise on Belts and Pulleys i2mo, 

Durley's Kinematics of Machines 8vo, 

Plather's Dynamometers and the Measurement of Power i2mo. 

Rope Driving i2mo. 

Gill's Gas and Fuel Analysis for Engineers i2mo. 

Hall's Car Lubrication i2mo, 

Bering's Ready Reference Tables (Conversion Factors) i6mo, morocco, 

Button's The Gas Engine 8vo, 

Jamison's Mechanical Drawing 8vo, 

Jones's Machine Design: 

Part I. Kinematics of Machinery 8vo, 

Part II. Form, Strength, and Proportions of Parts 8vo, 

Kent's Mechanical Engineers' Pocket-book i6mo, morocco, 

Kerr's Power and Power Transmission 8vo, 

Leonard's Machine Shop, Tools, and Methods 8vo, 

* Lorenz's Modern Refrigerating Machinery. (Pope, Haven, and Dean.) . . 8vo, 
MacCord's Kinematics; or Practical Mechanism 8vo, 

Mechanical Drawing 4to. 

Velocity Diagrams. .. 8vo, 

13 
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MacFarlAnd't Standard Reduction Factors for Gases 8vo, 

Maban's Industiial Drawing. (Thompson.) 8yo, 

Poole's Calorific Power of Fuek. 8yo» 

Reid's Course in Mechanical Drawing. Svo, 

Text-book of Mechanical Drawing and Elementary Machine Design. 8to, 

Richard's Compressed Air x2mo, 

Robinson's Principles of Mechanism. Svo, 

Schwamb and Merrill's Elements of Mechanism 8vo, 

fimith's (O.) Press-working of Metals. 8vo, 

Smith (A. W.) and Marx's Machine Design Svo, 

Thurston's Treatise on Friction and Lost Work in Machinery and Mill 
Work 8vo, 

Animal as a Machine and Prime Motor, and the Laws of Energetics. i2mo, 

Warren's Elements of Machine Construction and Drawing 8vo, 

Weisbach's Kinematics and the Power of Transmission. (Herrmann — 
Klein.) 8vo, 

Machinery of Transmission and Governors. (Herrmann — Sllein.). .8vo, 

Wolff's Windmill as a Prime Mover 8vo, 

Wood's Turbines. 8vo, 



MATERIALS OP ENGINEERmG. 

* Bovey's Strength of Materials and Theory of Structures 8vo, 7 5<» 

Burr's Elasticity and Resistance of the Materials of Engineering. 6th Edition. 

Reset 8vo, 

Church's Mechanics of Engineering 8yo, 

* Greene's Structural Mechanics 8vo, 

Johnson's Materials of Construction 8vo, 

Keep's Cast Iron. . Svo, 

Lanza's Applied Mechanics Svo, 

Martens 's Handbook on Testing Materials. (Henning.) Svo, 

Maurer's Technical Mechanics 8vo» 

Merrlman's Mechanics of Materials \ . .Svo, 

Strength of Materials '. . i2mo, 

Metcalf's Steel. A manual for Steel-users i2mo, 

Sabin's Industrial and Artistic Technology of Paints and Varnish Svo, 

Smith's Materials of Machines i2mo, 

Thurston's Materials of Engineering 3 vols., Svo, 

Part II. Iron and SteeL Svo, 

Part III. A Treatise on Brasses, Bronzes, and Other Alloys and their 

Constituents Svo, 

Text-book of the Materials of Construction Svo, 

Wood's (De V.) Treatise on the Resistance of Materials and an Appendix on 

the Preservation of Timber Svo, 

Elements of Analytical Mechanics Svo. 

Wood's (M. P ) Rustless Coatings: Corrosion and Electrolysis of Iron and 

Steel Svo, 4 00 



STEAM-ENGmES AND BOILERS. 

Berry's Temperature-entropy Diagram i2mo, 1 25 

Carnot's Reflections on the Motive Power of Heat. (Thurston.). . . .i2mo, 1 50 

Dawson's "Engineering" and Electric Traction Pocket-book. . . .i6mo mor., 5 00 

Ford's Boiler Making for Boiler Makers x8mo, i 00 

Goss's L6c6motive Sparks Svo, 2 oo 

Hemenway's Indicator Practice and Steam-engine Economy i2mo, 2 00 
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Hutton's Mechanical Engineering of Power Planta 8yo, 

Heat and Heat-engines 8vo. 

Kent's Steam boiler Economy 8yo, 

Kneass's Practice and Theory of the Injector 8yo, 

MacCord's Slide-valves 8vo, 

Meier's Modern Locomotive Construction 4to, 

.Peabody's Manual of the Steam-engine Indicator famo. 

Tables of the Properties of Saturated Steam and Other Vapors 8vo, 

Thermodynamics of the Steam-engine and Other Heat-engines 8vo, 

Valve-gears for Steam-engines 8vo, 

Peabody and Miller's Steam-boilers 8vo, 

Pray's Twenty Years with the Indicator Large 8vo, 

Pupin's Thermod3mamics of Reversible Cycles in Gases and Saturated Vapors. 

(Osterberg.) lamo, 

Reagan's Locomotives: Simple Compound, and Electric i2mo, 

Rontgen's Principles of Thermodynamics. (Du Bois.) 8vo, 

Sinclair's Locomotive Engine Running and Management i2mo, 

Smart's Handbook of Engineering Laboratory Practice i2mo, 

Snow's Steam-boiler Practice 8vo, 

Spangler's Valve-gears 8vo, 

Notes on Thermodynamics lamo, 

Spangler, Greene, and Marshall's Elements of Steam-engineering 8vo, 

Thomas's Steam-turbines 8vo, 

'Thurston's Handy Tables 8vo, 

Manual of the Steam-engine a vols., 8vo, 

Part I^ History, Structure, and Theory 8vo, 

Part II. Design, Construction, and Operation 8vo, 

Handbook of Engine and Boiler Trials, and the Use of the Indicator and 

the Prony Brake 8vo, 

Stationary Steam-engines 8vo, 

Steam-boiler Explosions in Theory and in Practice lamo, 

^Manual of Steam-boilers, their resigns. Construction, and Operation 8vo, 

Wehrenfenning's Analysis and Softening of Boiler Feed-water (Patterson) 8vo, 

Weisbach's Heat, Steam, and Steam-engines. (Du Bois.) 8vo, 

Whitham's Steam-engine Design 8vo, 

Wood's Thermodynamics, Heat Motors, and Refrigerating Machines. . .8vo, 



MECHANICS AND MACHINERY. 

3arr'8 Kinematics of Machinery 8vo 

* Bovey's Strength of Materials and Theory of Structures '. .Svo[ 7 50 
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2 50 



Chase's The Art of Pattern-making i2mo 

Church's Mechanics of Engineering 8vo 6 

Notes and Examples in Mechanics 8vo! a 

Compton's First Lessons in Metal-working ..zamo*, i 

Compton and De Groodt's The Speed Lathe . lamo' z 

Cromwell's Treatise on Toothed Gearing ..........! zamol z 50 

Treatise on Belts and Pulleys lamo! z 50 

Dam's Text-book of Elementary Mechanics for Colleges and Schooli. .zamo! z 50 

Dingey's Machinery Pattern Making lamo. 

Dredge's Record of the Transportation Exhibits Building of the World's* 

Columbian Exposition of zSoj. 4to half morocco, 5 00 

tt Bois's Elementary Principles of Mechanics- 

VoL L Kinematics g^^ 3 ^ 

Vol n. Statics..., g^^) ^^ 

Mechanics of Engineering. Vol. I Small4to, 750 

Vol n. Small 4to. 

Darky's Kinematics of Machines g^o 
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4 00 



Fitzgerald's Boston Machinist i6mo 

Flather's D3rnamometers, and the Measurement of Power i2mo 

Rope Driving i2nio 

Goss's Locomotive Sparks 8vo 

* Greene's Structural Mechanics 8vo 

Hall's Car Lubrication i2mo 

Holly's Art of Saw Filing i8mo 

James's Kinematics of a Point and the Rational Mechanics of a Particle. 

Small 8vo 

* Johnson's (W. W.) Theoretical Mechanics i2mo 

Johnson's (L. J.) Statics by Graphic and Algebraic Methods « . . .8vo 

Jones's Machine Design: 

Part I. Kinematics of Machinery 8vo 

Part II. Form, Strength, and Proportions of Parts. 8vo 

Kerr's Power and Power Transmission 8vo 

Lanza's Applied Mechanics 8vo 

Leonard's Machine Shop, Tools, and Methods 8vo 

* Lorenz's Modem Refrigerating Machinery. (Pope, Haven, and Dean.) .8vo 
MacCord's Kinematics ; or. Practical Mechanism. 8vo 

Velocity Diagrams. 8vo 

* Martin's Text Book on Mechanics, VoL I, Statics i2mo 

Maurer's Technical Mechanics 8vo 

Merriman's Mechanics of Materials 8vo 

* Elements of Mechanics i2mo 

* Michie's Elements of Analytical Mechanics 8vo 

* Parshall and Hobart's Electric Machine Design 4to, half morocco 

Reagan's Locomotives. Simple, Compound, and Electric i2mo 

Reid's Course in Mechanical Drawing 8vo 

Text-book of Mechanical Drawing and Elementary Machine Design. 8vo 

Richards's Compressed Air i2mo 

Robinson's Principles of Mechanism 8vo 

Ryan, Norris, and Hoxie's Electrical Machinery. Vol. 1 8vo 

Sanborn's Mechanics: Problems Large i2mo, 

Schwamb and Merrill's Elements of Mechanism 8vo 

Sinclair's Locomotive-engine Running and Management i2mo 

Smith's (O.) Press-working of Metals 8vo 

Smith's (A. W.) Materials of Machines i2mo 

Smith (A. W.) and Marx's Machine Design 8vo 

Spangler, Greene, and MarshaU's Elements of Steam-engineering 8vo 

Thurston's Treatise on Friction and Lost Work in Machinery and Mill 
Work 8vo 

Animal as a Machine and Prime Motor, and the Lawc of Energetics. i2mo 

Warren's Elements of Machine Construction and Drawing 8vo 

Weisbach's Kinematics and Power of Transmission. ( Herrmann — ELlein. ) . 8vo 

Machinery of Transmission and Governors. (Herrmann — Klein. ).8vo 
Wood's Elements of Analytical Mechanics 8vo 

Principles of Elementary Mechanics i2mo 

Turbines 8vo 

The World's Columbian Exposition of 1893 4to 
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METALLURGY. 



Egleston's Metallurgy of Silver, Gold, and Mercury - 

Vol. I. Silver 8vo, 7 SO 

Vol. H. Gold and Mercury. . 8vo, 7 50 

Goesel's Minerals and Metals: a Reference Book -..,.... i6mo, mor. 3 00 

*'*' Iles's Lead-smelting. (Postage 9 cents additional.) i2mo, 2 50 

Keep's Cast Iron Svo, 2 50 
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Kunhardt's Practice of Ore Dressing in Europe 8vo, 

Le Chatelier's High-temperature Measurements. (Boudouard — Burgess. )i2mo. 

Metcalf' s SteeL A Manual for Steel-users i2mo, 

Miller's Cyanide Process i2mo, 

Minet's Production of Aluminum and its Industrial Use. (Waldo.). . . . i2mo, 

Robine and Lenglen's Cyanide Industry. (Le Clerc.) 8vo, 

Smith's Materials of Machines i2mo, 

Thurston's Materials of Engineering. In Three Parts 8vo, 

Part n. Iron and Steel 8vo, 

Part III. A Treatise on Brasses, Bronzes, and Other Alloys and their 

Constituents 8vo, 

Ulke's Modern Electrolytic Copper Refining 8vo, 



I 


SO 


3 


oo- 


2 


oo« 


I 


oo 


2 


so- 


4 


oa 


I 


oo 


8 


oo- 


3 


50 


2 


50 


3 


oo> 



MINERALOGY. 

Barringer's Description of Minerals of Commercial Value. Oblong, morocco, 

Boyd's Resources of Southwest Virginia 8vo, 

Map of Southwest Virignia Pocket-rbook form. 

Brush's Manual of Determinative^ Mineralogy. (Penfield.) 8yo, 

Chester's Catalogue of Minerals 8vo, paper. 

Cloth, 

Dictionary ot the Names of Minerals 8vo 

Dana's System of Mineralogy Large 8vo, half leather 

First Appendix to Dana's New " System of Mineralogy." Large 8vo, 

Text-book of Mineralogy 8vo, 

Minerals and How to Study Them i2mo. 

Catalogue of American Localities of Minerals Large 8vo, 

Manual of Mineralogy and Petrography i2mo, 

Douglas's Untechnical Addresses on Technical Subjects i2mo, 

Bakle's Mineral Tables 8vo, 

Egleston's Catalogfue of Minerals and Synonyms 8vo, 

Goesel's Minerals and Metals : A Reference Book i6mo, mor.. 

Groth's Introduction to Chemical Crystallography (Marshall) i2mo, 

Hussak's The Determination of Rock-forming Minerals. ( Smith.). Small Svo, 
Merrill's Non-unetallic Minerals* Their Occurrence and Uses Svo, 

* Penfield's Notes on Determinative Mineralogy and Record of Mineral Tests. 

8vo, paper, 50 
Rosenbusch's Microscopical Physiography of the Rock-making Minerals. 

(Iddings.) Svo, 5 oa 

* Tillman's Text-book of Important Minerals and Rocks Svo, 2 oa 
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MINING. 

Beard's Ventilation of Mines i2mo, 2 50 

Boyd's Resources of Southwest Virginia Svo, 3 00 

Map of Southwest Virginia Pocket-book form, 2 oo 

Douglas's Untechnical Addresses on Technical Subjects i2mo, i 00 

* Drinker's Tunneling, Explosive Compounds, and Rock Drills. .4to,hf. mor., 25 00 

Eissler's Modem High Explosives. • 8vr> 4 00 

Goesel's Minerals and Metals * A Reference Book z6mo, mor. 3 00 

Goodyear's Coal-mines of the V. estern Coast of the United States i2mo, 2 50 

Ihlseng's Manual of Mining Svo, 5 00 

** Iles's Lead-smelting. (Postage gc. additionaL) i2mo, 2 50 

Kunhardt's Practice of Ore Dressing in Europe Svo, i 50 

Miller's Cyanide Process ' i2mo, 1 00 
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*0'I>ri8Coll*8 Notes on the Treatment of Gold Ores 8vo, 

Kobine and Lenglen's Cyanide Industry. (Le Clerc.) 8vo, 

* Walke's Lectures on Explosives 8vo, 

Weaver's Military Explosives 8vo, 

" Wilson's Cyanide Processes i2mo, 

Chlorination Process i2nio. 

Hydraulic and Placer Mining i2mo. 

Treatise on Practical and Theoretical Mine Ventilation T2mo, 



SANITARY SCIENCE. 

Bashore's Sanitation of a Country House i2mo, 

* Outlines of Practical Sanitation i2mo, 

Folwell's Sewerage. (Designing, Construction, and Maintenance.) 8vo, 

Water-supply Engineering 8vo, 

Fowler's Sewage Works Analyses i2nio, 

Fuertes's Water and Public Health i2mo. 

Water-filtration Works i2mo, 

Gerhard's Guide to Sanitary House-inspection i6mo, 

Goodrich's Economic Disposal of Town's Refuse Demy 8vo, 

Hazen's Filtration of Public Water-supplies 8vo, 

Leach's The Inspection and Analysis of Food with Special Reference to State 

Control 8vo, 

Mason's Water-supply. (Considered principally from a Sanitary Standpoint) 8vo, 

Examination of Water. (Chemical and Bacteriological.) i2mo, 

Ogden's Sewer Design i2mo, 

Prescott and Winslow's Elements of Water Bacteriology, with Special Refer- 
ence to Sanitary Water Analysis z2mo, 

* Price's Handbook on Sanitation i2mo, 

Richards's Cost of Food. A Study in Dietaries i2mo, 

Costiof Living as Modified by Sanitary Science i2mo. 

Cost of Shelter i2mo, 

Richards and Woodman's Air, Water, and Food from a Sanitary Stand- 
point 8vo, 

* Richards and Williams's The Dietary Computer 8vo, 

Rideal's Sewage and Bacterial Purification of Sewage 8vo, 

Turneaure and Russell's Public Water-supplies 8vo, 

Von Behring's Suppression of Tuberculosis. (.Bolduan.) i2mo, 

Whipple's Microscopy of Drinking-water 8vo, 

Winton's Microscopy of Vegetable Foods 8vo, 

WoodhuU's Notes on Military Hygiene i6mo, 

* Personal Hygiene i2mo. 



MISCELLANEOUS. 

De Fursac's Manual of Psychiatry. (Rosanoff and Collins.) Large i2mo, 

Ehrlich's Collected Studies on Immunity ( Bolduan) 8vo, 

Emmons's Geological Guide-book of the Rocky Mountain Excursion of the 

International Congress of Geologists Large 8vo, 

Ferrel's Popular Treatise on the Winds 8vo. 

Haines's American Railway Management lamo, 

Mott's Fallacy of the Present Theory of Sound i6mo, 

Ricketts's History of Rensselaer Polytechnic Institute, 1 824-1 894.. Small 8yo, 

Rostoski's Serum -Diagnosis. (Bolduan.) lamo , 

Rotherham's Emphasized New Testament. Large 8yo» 
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Steel's Treatise on the Diseases of the Dog. 8vo, 3 50 

The World's Columbian Lxposition of 1893 4to, i 00 

Von Behring's Suppression of Tuberculosis. (Bolduan.) iimo, i 00 

Winslow's Elements of Applied Microscopy lamo, z 50 

Worcester and Atkinson. Small Hospitals, Establishment and Maintenance; 

Suggestions for Hospital Architecture: Plans for Small Hospital. zamOf z 25 



HEBREW AND CHALDEE TEXT-BOOKS. 



Green's Elementary Hebrew Grammar zamo, z 25 

Hebrew Chrestomathy 8vo, 2 00 

Gesenius's Hebrew and Chaldee Lexicon to the Old Testament Scriptures. 

(Tregelles.) Small 4t0( half morocco. 5 00 

Letteris's Hebrew Bible 8to, 2 25 
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